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Take a moment to consider why oatmeal is 
recommended in virtually all therapeutic diets... 
why it is so widely used as a first solid food for 
infants...why it is suggested so frequently in geri- 
atric diets...and why it is the favorite breakfast 
dish of millions. 


Patients whose digestive tracts must be pam- 
pered with bland, restricted-fiber, semisolid or 
other limited menus, must obtain their daily 
nutrition from easily digested, easily assimilated 
foods offering high nutrient value. 

Oatmeal-and-milk (whole or skim) is a food of 
choice in all such diets —for several reasons —and 
not only for breakfast: its soft particulate texture 
... its appealing taste. ..its almost complete digest- 
ibility...its rich supply of protein...and its B 
vitamins and minerals. Even such individualized 
diets as low purine, low fat, low salt, and many 
others give broad recognition to oatmeal because 

on" it provides high nutritional value without inter- 

fering with most dietary restrictions. 

‘ These are the reasons, too, why oatmeal is widely 
| 1 my recommended as the first solid food for the three- 
month-old infant’s delicate digestive tract ...and 
for the oldster whose changing dietary habits 
WY { often make adequate protein nutrition difficult. 

ail And for the millions of energetic men, women, 
and children who need and appreciate a good, 
sturdy breakfast every day, oatmeal—for the same 
reasons —presents a very real nutritional plus. 


IN PEDIATRIC NUTRITION, 
oatmeal, with its easy di- 
gestibility and assimila- 
tion, - its wealth of Quaker Oats and Mother's Oats, the two brands 
of oatmeal offered by The Quaker Oats Company, 
the first solid foods as soon are identical. Both brands are available in the 
Quick (cooks in one minute) and the Old-Fashioned 


as spoon-feeding can be 
instituted. varieties which are of equal nutrient value. 


The Quaker Oats @mpany 
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As long as babies are born in the good old-fash- 
ioned way, and there is no evidence of a chang- 
ing trend, every baby is an individual . . . and 
every baby’s formula an individual problem for 
the physician. 

Herein lies the value of evaporated milk—the only 


form of milk for bottle feeding which has proved 
successful more than 50 million times. 


For evaporated milk permits flexibility in carbo- 
hydrate content . . . an element of the formula 
which can be, and should be, determined only 
by the physician. 


Evaporated milk supplies the higher level of pro- 


tein sufficient to duplicate the growth effect of PE 


human milk . . . a major factor in infant growth 


And only evaporated milk combines these ad TL 


vantages with sterility, ready availability, and is 


maximum economy. 


PET EVAPORATED MILK... the original evaporated milk 
with 72 years of experience, research, continuing improvement 
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until babies come from a 
production lime... 


Editorial 


Day assumes the position of ¢ hief luditor ot 


With this issue Dr. Richard L. 
The editors ot the Jor KNAI 


the A. M. A. JoURNAL of DISEASES OF CHILDREN 
feel very fortunate m having Dr. Day accept this position because of his extensive 


background in clinical pediatrics, education, and research 
graduated from Harvard Medical 
School, and received his hospital traimimg at the Hartford Hospital in Hartford 


Conn. and at the Willard Parker Hospital and The Babies Hospital in New York 


Cornell University and 


Dr. Day was bern im New York City, 


City. After serving im the Department of Vediatries of 
Day was appointed Professor of Pediatrics and Chairman 


then Columbia, Dr. 
the State Um 


of the Department in the newly reorganized Medical School of 
versity of New York at New York in 1953, which position he still holds. He 
is a member of the American Medical Association, the American Pediatrie 
Society, The Society for Pediatric Research, The American Society tot Human 
Genetics, and The Society of Experimental Tiology and Medicine. He joined the 
editorial staff of the A. M. A JOURNAL oO} DISEASES OF CHILDREN in 1954 

It was with regret that the past Chief I-ditor felt it necessary to relinquish 
this position owimg to the pressure ot other work. However, this regret was 


“ed by the realization that the direction of the future of the JouRNAL would 


temper 
be in such capable hands 


Richard L. Day, M.D 
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Presidential Address, Society for Pediatric Research 


WILLIAM M. WALLACE, M.D., Cleveland 


item on this program ts an 


The 
extravagant exaggeration. | 
the qualifications nor the desire to give an 
The greater part of my time in 


first 


have neither 


address. 
this Society has been spent in the laboratory 
small 


tilling an astonishingly piece of 


ground, From this narrow position | find 
myself in no position to survey the field 
of pediatric research in such a way as to 


nor to pomt out its 


past 
Neither would | dare assay, 


illuminate its 
future course 
as many have done, to reanalyze my own 
experimental affairs in light of that doubtful 
thing called maturity. There is too much 
left unanswered, and too many nimble minds 
Dur 
ing the later years of membership in this 
fell into the trap of “running 
This is too wintry a subject 
month of 


have beaten me to my cherished aims 
Society, | 
a department.” 
to discuss in California the 
June. Presidential addresses have long been 
a custom in societies such as this and, like 
all customs, require the skills of an anthro 
pologist to unravel their origins. Earlier this 
spring | obliquely questioned my mentor 
and friend, Dr. James L. Gamble, concern 


for such an occasion 


ing a suitable 
When | received the challenging and dis 
concerting answer that I should “polish a 
few platitudes,” [ pursued the conversation 
no further. | have listened to many such 
addresses during my period of membership 
in this and other societies of investigators 
It is on their credit that have 
taken the easy path of self-congratulation. 
They have questioned and challenged the 
our slowness to understand, 


side none 


larger issues 
our mistakes, and the frailty of our intellec 
tual techniques. Of late years it has been 
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usual to protest our alleged lack of fiscal 
support by the community. Perhaps these 
protests have led to the logarithmic increase 
number ot 


in the years of the 


papers submitted to this Society for presen 


past ten 


tation, One must always ask just how much 
lushness we deserve. | would insert paren- 
thetically at this point that we must soon 
examine the method for conducting our 
lest the 


the critical 


mass of abstracts reach 


that 


program 


size ends self-destruc 
tion, 

| have never been quite at ease during 
public discussion of the broad and large 
issues that so often seem required of presi 
dential orations. Therefore, | will shun 
consideration of such items and try to speak 
informally of the nature of the nonscientific 
support that this Society has generously 
given for so long to me and all of its 
membership. Were one only to attend the 
formal sessions of this Society, there would 
be no doubt left that research proceeds in 
a logical and precise fashion, that all such 
activity pays off in a productive fashion, 
and that presenters of papers rejoice in the 
security of unsurpassable ego strength. That 
many data remain as inscrutable numbers 
in a notebook, that cherished hypotheses 
turn out to be incorrect, and that excessive 
vasomotor activity invariably accompanies 
the polished presentation is learned and 
shared during journeys to and from the 
meetings, in pre- and postsession walks in 
the artificially exquisite surroundings that 
few of us are in the economic position to 
enjoy, in bars off the boardwalk, or in 


hotel 


to these meetings were usually made in 


bedrooms. My earliest pilgrimages 
unfashionable vintage automobiles that in- 
variably detached their piston rods while 
climbing the Poconos or while going too 


PRESIDENTIAL ADDRESS 


fast on the New Jersey Turnpike. This 
was always annoying and led to complicated 
schemes as to how to pay for the repairs, 
Paradoxically, these catastrophically ex 
tended journeys paid the dividend of closer 
friendship with colleagues in this Society 
as well as the opportunity to air and de 
toxify many of the anxieties that faced us 
Thanks to the 


erosity of our present-day support, most 


all as investigators. gen 
of us now travel to these meetings in at 
least a DC-7. 
portation is more efficient but cuts heavily 


This latter method of trans 


into the time for reflection and conversation 
| hasten at this point to emphatically state, 
lest 
dejection from this Society, that | do be- 
that should 
stipends, that research fellows should have 


| certainly be labeled as ready for 


lieve residents receive larger 
a technician, and that so-called principal 
investigators should have a secretary and 
probably a chart maker, and that one need 
not understand how to repair a flow counter 
in order to use it intelligently 

| should like to show Figure 1 largely for 
nostalgic reasons. This first slide 
that I presented at a meeting of this Society, 


is the 


just ten years ago. Now I perversely make 
it my last. This shows a wooden laboratory 
manufactured flame photometer. [ empha 
size the adjective wooden, for just two years 
after this slide was first shown the instru 
ment catastrophically and hideously caught 

up. It 
that 
often quite literally go up in smoke 


fire and burned was one of my 


labors 
The 


circumstances leading to this debacle have 


earliest lessons much of one’s 


Figure 1 


Wallac 


probably been secretly shared by all of us. 
The abstract written in March with its 
splendid and confident conclusions turned 
out, as the enslaving machine turned in 
more data, to be all wrong. In addition, no 
one had really thought that the president 
would be intelligent enough to put the paper 
on the program. The day of this conflagra 
tion was Sunday, and the fatal day for the 
presentation was the following Tuesday. 
Wooden flame photometers were not de 
signed to do over a whole experiment in 
seventy-two hours 

I speak of this episode of destruction 
because it taught me several lessons. One 
hears of much torment and anguish about 


All of 


us suffer from considerable inertia when it 


the pressure to “get out a paper.” 


comes to organizing our year’s work. What 
seems so clear in casual conversation around 
the coffee pot in the laboratory is, in reality, 
quite hazy and often represents little but 
poorly disguised hope that such and such 
is true. T would remind you of an aphorism 
of Dr. Darrow's: “We are all such reason 
able fellows that anything could happen.” 
The abstract deadline leads to the secretion 
substances 


of highly organizing 


Data must be evaluated, sorted, and tested 


potent 


against hypothesis at periodic intervals. Cer 
tainly without the yearly stimulus of this 
Society our work would become an incubus 
of enormous magnitude, with untested piece 
added to untested piece in the hope that the 
definitive opus that leaves no argument will 
One fondly likes to 


imagine an editor requesting that we take 


soon emerge even 


a whole issue for a series of Roman 
numeraled articles of superb and definitive 
clarity. It never really works out this way 
One should remember that good work is 
There is always another 


never finished 


question to be answered | also suspect 
that the ten-minute presentation time of this 
Society is a blessing in disguise. It forces 
things into the black and white. The shades 
of gray can be left for the hotel bar and 


lobby, where they belong. 
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The destruction of our cherished instru 
ment by fire represented the loss of over 
a year’s hard work devoted to method alone. 
I suppose that this is one of the hazards of 
the investigator's life. One hears much from 
those sophisticated in operational analysis, 


from those expert in the “structuring’’ of 
broad research programs, that investigators 
should spend little time in the development 
or use of technique. They tell us that these 
adjuncts of research should be purchased 
and eventually entirely automated, lest the 
investigator commit the sin of wasting his 
It is often said that 


one should store up methodless ideas for 


time in menial labor. 


research and wait until someone comes along 
with the method or instrument to do the job. 
| have always had a certain quarrel and 
little patience with this way of doing things. 
In the first place, the fellow who comes 
along with the machine may very probably 
beat you to your idea. It is often very hard 
to realize that other people think of things 
just as you do. Technique is analagous to 
the development of language in the child 

without it concept and hypothesis can have 
no real expression or testing. Methodology 
is one of the most positive antidotes for the 
intellectual sins of oversimplification and 
overabstraction. Possession of techniques 
allows for the breaking of new ground 
where the gamble of finding something is 
low but the excitement and pleasure of the 
work is high. Also, while it is not nearly 
so much fun, one still grows the best crops 
well-tilled Here 
technique is the potent key. The search for 


in old) and soil, again, 
method, for technique, brings one into con 
tact and friendship with those in fields di 
verse from the pragmatic empiricism of 
clinical medicine. What may have started 
as merely a search for a new tool leads 
into that 
brought back to enrich and sharpen your 
original idea. A fourth dividend can cer 


tainly be said to lie in the field of mental 


wider areas of concept can be 


hygiene. One cannot sit and actively think 
and write papers all day long (at least | 


cannot). A certain amount of time spent 
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in the laboratory calibrating a manometer 
engenders a productive non-forced flow of 
thought about one’s problems. The highly 
efficient head of a department will probably 
say that it is better to go down and help in 
the outpatient department or see some pa- 
tients. While, by the nature of my present 
assignment, | must be highly in favor of a 
certain amount of this, | would warn you 
privately to be judicious about it. Finally, 
possession of technique allows one to exploit 


one’s non-laboratory friends. One can get 


in on the cases you want to study without 
the hard work of screening the patients 
In a year or so, after the cream is skimmed 


off and everyone knows as much as you do, 
the 
nuisance, At this juncture it may be wise 
to plead that the everyday use of the method 
is “interfering with research” and then you 
may sell it to the administration to make 


possession of technique may become a 


money for the routine laboratory. 

The investigator 
department is always in the somewhat ludi 
crous but highly effective position of having 
to ride He is 
expected to achieve nonchalance and_ the 


working in a_ clinical 


two horses at one time 
complete appearance of outer security about 
(irade 1 Additionally, 


he must acquire at least a moderate degree 


diastolic murmurs 
of security in nonclinical areas upon which 
the present-day structure of medicine ts 
erected. He must become a reasonably com 
petent biochemist, microbiologist, psycholo 
gist, pathologist, or physiologist. To do this 
takes time away from becoming expert in 
one’s original choice of profession. One 
is very likely to find oneself in the difficult 
position of knowing that his biochemical 
friends regard him as an excellent doctor 
and a fellow that his clinical 
friends think of him as perhaps a nice fellow 


is the old 


nice and 
but an excellent biochemist. It 
question of fish, fowl, or good red herring. 
This Society has always provided a respite 
from such insecurities, and I hope that it 
will continue to do so. 

A further hazard faced by the pediatric 
investigator is the dependent position of 
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the child and, its corollary, his small size. 
This latter hurdle has been admirably taken 
by the ingenuity of many members of this 
Society. Small size has furnished some of 
the bright spots in pediatric research; how 
ever, I still remain secretly a little vexed 
when I hear that one of my colleagues 
working with patients with surface areas 
above 1 square meter is planning to put a 
special catheter in such an improbable place 
as the adrenal vein and chromatograph a 
liter of blood while he simultaneously pro 
duces anxiety in the patient. I have no easy 
answer to the technical, legal, and special 
humanitarian problems that face the pedi 
atric investigator; however, this matter of 
size does give me the opportunity to touch 
upon a subject of considerable toxicity in 
Most of us in this 


Society are quite unregenerate organic iso 


present-day pediatrics. 
lationists. Acceptance of this point of view 
has led to the assemblage of an enormous 
body of facts and techniques by means of 
which the natural history of disease can be 
While we 
been busy with these affairs, the community 
has wisely seen the necessity for infiltrating 


idvantageously modified. have 


our preserves with nonorganic partisans of 


child 


care. If we accept the fact that a 
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reduced filtration rate can diminish nitrogen 
balance, slow physical growth, and modify 
the hydrogen-ion concentration of the body 
fluids, then it would seem only logical for 
us to accept the rather conclusive evidence 
presented by our new-found colleagues that 
such a deficit can prevent the orderly prog 
ress of the child toward maturity. They 
have sought our judgment and knowledge 
concerning organization of pediatric care 
and have offered their aid. Certainly our 
goal is a common one, and we have much to 
gain by being a little more reasonable and 
gracious about accepting their aid 

A further item creating anxiety m_ the 
investigator | will try to show in Figure 2 
You will all recognize the questions and no 
Most of these demands for information are 
easily satisfied. I call your particular atten 
tion to Item C, which I have underlined 
“Significance of this research—-explain why 
the results of the proposed work may be 
On the this 


reasonable and sensible, but there 


important.” surface is quite 
are few 
in this Society who would not agree that 
the tortured self-analysis involved in getting 
doubt have spent many hours of toil attempt 
ing to be convincing about the answers. 


this one into a printable form makes one 


On the continuation pages provided give details of the proposed plan and other necessary deta ia 
being page 4. 


accordance with the outline below. 


Number each page, the first continuation 


page 
Additional continuation pages, if needed, may be requested from the Division of Research Grants. See 
detailed instructions before preparing this portion of the application. 


1. RESEARCH PLAN 


A. Specific Aims—Provide « concise statement of the aims of the proposed work. 
B. Method of Procedure—Give details of your plan of attack. 
C. Significance of this Research—Explein why the results of the proposed work may be important. 


D. Facilities Aveilable—Describe the general facilities et your disposal. List the mejor items of 


permanent equipment. 
2. PREVIOUS WORK DONE ON THIS PROJECT 


Describe briefly any work you have done to dete thet is particularly pertinent. 


3. PERSONAL PUBLICATIONS 


Cite your most important publications on this or closely releted work. List no more then five. 


4. RESULTS OBTAINED BY OTHERS 


Summarize pertinent results to date obtained by others on this problem, citing publications deemed 


pertinent. Select no more then five. 
5. BIOGRAPHICAL SKETCHES 


Provide brief sketches for All professional personnel selected who are to be actively engeged in this project. 
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often hope that Congress will not appropri 
ate the requisite funds. There is little point 
in quoting the historical evidence that points 
the philosophical fallacy in this request. | 
should say at this moment that I long ago 
learned that those who administer the funds 
that such 
requests are as aware of the problem as 
we are and have the fortitude 
allow the record to speak for itself and 


so often come in response to 


shown to 
have never coerced us into adherence to the 
injunction in question. Those for whom 
subsidy connotes socialization and control 
should examine these transactions between 
Could they 

would be 
wiser for having done so. <A ago, 
before this Society, Dr. Zuelzer examined 


society and medical research. 
overcome their prejudices, they 
year 


in detail the subtle operations by means of 
which the donor can intellectually consume 
the recipient and spoke of the mechanisms 
by which we can counteract this trend. | 
speak of it in a more personal fashion with 
regard to the equinimity of the investigator. 
Keven if we can find our way around the 
problems he posed, most of us at work in 
clinical departments are subjected to the 
unsettling inner and outer coercion to find 
the solution to the purely pragmatic question 


It is never that easy. One's only consolation 


is to heed the words of Alexander Pope, in 
“An Essay on Man”: 
Truths would you teach, or save a sinking land 


All 
It is probably of significance as well as 


fear, none aid you and few understand 

a good thing that one is retired from this 
Society at a time when one can no longer 
read the graduations on a burette and write 
in a notebook at the same time with any 
reasonable facility. Furthermore, granting 
agencies will not allow the purchase of 
specially marked glassware with large num 
bers; this the 
permanent equipment. This you must either 


comes under category of 
buy for yourself in some way or other or 
make a special trip to Washington. In the 
peripheral sessions of this Society one hears 
much discussion of the investigator's climac 
teric. The tone of such talk ts usually such 
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as to indicate that the discussors have a 
liberal, mature, and understanding attitude 
about some of the items appearing on the 
program of the senior pediatric society, 

I should like to speculate for a moment 
about cast of mind of the successful investi- 
gator. He should have a good intellect but 
not one so good that he leaves principles 
and concepts hanging in the air. He should 


be possessed of inquisitiveness of mind and 


have enough ambition to drive his curiosity 
to some reasonable At the same 
time he should not have so much ambition 
that he allows none around him to share in 
the fun. He must have a toughness of 
mind that keeps him from bondage to his 
He must 


fruition. 


theories or the theories of others 
learn to develop the ability, perhaps he must 
be born with it, to correlate ideas as they 
apply to his own particular problem. Above 
all, he must be possessed of a certain large 
and liberal discontent with things as they 
are, 

Most of these endowments or acquisitions 
would seem to be fairly durable and to 
persist, and even enhance themselves, as the 
deadline for removal from this Society ap 
The of the 


group as expressed in its bylaws says other 


proaches. collective wisdom 
wise, and [T will not undertake to quarrel 
with it. There is even said to be a body of 
statistically valid information that reinforces 
It has 


always seemed to me that the fading of the 


the position taken by this Society. 


discontent with things as they are is the 
event that begins the downfall of the investi 
gator. Santayana! expresses firmly and 
pessimistically the thought that creativity im 
philosophy, art, and science is characteristic 
only of the adolescent phase of life. He 
writes: “Fixity of tradition, of custom, of 
language is perhaps a prerequisite to com 
plete harmony in life and mind. Variety 
in these matters is a lesson to the philos- 
opher and drives him into the cold arms 
of reason, but it confuses the poet and the 
saint and embitters society.” Fixity of cus 
tom, tradition, and language are all at odds 
with the precepts of governing accomplish 
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ment of successful research. Perhaps we 
come too much to value complete harmony 
of life and mind. 

| know of no good way to avoid this 
hazard of the investigator's existence nor 
am I so sure that some subtle shifting of 
oxygen atoms in one’s adrenal or gonadal 
steroids accounts for the change. The rule 
of this Society calling for emeritus status 
at a given age is probably based on statistical 
evidence indicating that investigational obso 
lescence begins at this pont. Too many of 
us take comfort in the realization that sta 
tistics have no meaning for the mdividual. 
We are always certain that only the other 
fellow will be affected. One should avoid 
this error in thinking. I can describe certain 
socially acceptable substitute rationalizations 
that are useful for easing oneself out of 
the investigator's role. Successful accom 
plishment of research is one method of 
entree into the complex accessory apparatus 
that we have constructed to administer 
medical practice and research during what 
Dr. W. Barry Wood ? has termed its “loga 
rithmic phase of growth.” Absorption in 
committee meetings, administrative detail, 
and attendance at all manner of medical 
meetings or even engagement with the pres- 
ently popular “team” or “platoon” tech- 
niques of research can become effective ways 
to insulate oneself from the tribulations of 
personally working in the laboratory or on 
the ward, They can also admirably support 
your ego. The mass action constant of the 
reaction that tends to precipitate the investi 
gator out of solution is a very, very small 
number expressed with large negative expo 
nents, and the reaction, once started, tends 
to go quickly and completely. The ionic con 
centrations and environmental conditions 
that tend to prevent the precipitation should 


Wallace 


be carefully considered. If one does not 
do this, he is quickly cut off from the con 
tact with the laboratory and with younger 
men, upon whom most of our salvation de- 
pends. Without these close and concrete 
associations one quickly becomes incapable 
of even directing research at the so-called 
“policy” level. 

At this point it would be best if | heeded 
the warning from Ecclesiastes: “He that 
diggeth a pit shall fall into it.” Presidential 
addresses, | am afraid, can fall into the 
category of some of the things | have just 
tried to warn you of, [| have tried to speak 
of some of the problems that beset us all 
and on which we are loathe to speak out 
loud. | realize well that | have said nothing 
new, that you will not all agree with me, 
and that | have committed the error of 
showing only one side of the coin in carica 
ture. For me personally this Society has 
done much to resolve the conflicts that | 
have spoken of. For this aid and for the 
present great honor of being its president, 
I wish to thank it. 

As we are about to begin the presentation 
of scientific papers, which must be positive 
things, and since | have spoken in what may 
be regarded as a negative manner, | would 
remind you at this moment ofthe soldier's 
apothegm: “Don't take counsel with your 
fears.” 

School of Medicine, Western Reserve Univer 
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Significance of Pulmonary Vascular Pathology 
in Ventricular Septal Defect as Determined 
by Lung Biopsy. |’aur Avams Jx.,* 
V. Lucas,* Donato K. Frercuson,* and ¢ 
Watton LItcenet,* Minnesota 
Joun A. ANDERSON 


Introduced by 


Fifty intracardiac surgery 


for ventricular 


patients undergoing 
defect had 
Lung sections on autopsied 


septal lung biopsies 
at the time of surgery 
cases have also been reviewed, many of which cases 
also had lung biopsies just prior to death. Elastic 


tissue staming was used on all sections. Biopsy 
and autopsy sections were graded for severity of 
pulmonary arteriolar change according to whether 
they were (1) normal, (2) Grade I (medial hyper 
trophy plus no more than two vessels with intimal 
proliferation per square centimeter), (3) Grade II 
intimal proliferation 
Grade 


proliferation per 


(three to five vessels with 


centimeter), or (4) (six 


per square 


or more vessels with imtimal 


square centimeter). The gradings were done with 
no knowledge of the patient's name or subsequent 
course in hospital 
Fourteen of the sections showed Grade III 
pathologic changes, and only three of these patients 
survived surgery. Incidentally, none of these pa 
tients showed systemic desaturation 

Fourteen of the sections were graded as normal, 
and all of these patients survived surgery except 
mie 

Sections graded as 1 or IL comprised the remain 
ing 22 cases. Seven of these patients failed to sur 
vive, and the deaths were nearly equally distributed 
between the two groups. 

Little correlation was shown between pulmonary 
pathology and direct physiological measurements 


of pressure, on the one hand, and calculated 
measurements of flow and resistance, on the other 
The ECG helpful. However, 


when the pulmonary artery systolic pressure was 


findings were not 
plotted against age it was noted that 13 patients 
whose points fell into the upper right quadrant 
showed Grade II or II] lung changes and only 4 
survived surgery. This arbitrary dividing line may 
be expressed simply by a formula. The pulmonary 


artery systolic pressure plus the awe of the patient 
* By 
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multiplied by 3 over 110 in the bad-risk 
patients and under 110 in the better-risk patients 
This first 


lung tissues from patients who have survived intra 


Was 


study makes available for the time 


cardiac surgery for closure of ventricular septal 


defects Although many other factors undoubtedly 
affect immediate and prolonged prognosis after 
surgery, in the present state of our knowledge 


pulmonary vascular pathology appears to be the 
most important single item. It is felt that the 
“margin for error” is diminished in the face of 
severe pulmonary changes graded as I! or III 


In patients showing values by the formula stated 
of more than 110, lung biopsy may be justifiably 
considered as a preliminary procedure to more 
quickly validate this relationship and to give added 
deferral of 
procedures designed to combat pulmonary complica 


information for surgery or use of 


tions 
Discussion 


Howarp A Adams and 
his co-workers are to be complimented on an elegant 


I wonder if he related his histologic ob 


Joos, Los Angeles: Dr 


study 
servations to the ability of the pulmonary vascular 
bed to respond flexibly to stimuli such as low 
oxygen inhalation and exercise. The adaptability 
or rigidity of pulmonary vascular resistance may 
reflect the physiologic derangement implied in the 
anatomic observations more profoundly than re 
sistance or pressure measured only under static 
resting conditions 

Paut ApaMs Jk, Minneapolis: Dr. Joos, we 
did not study the factors that you mention. You 
will notice that many of these patients were very 
young and of course were not susceptible to ex 
ercising studies, such as were very nicely presented 
in the paper this morning. I think that that 
certainly might help us further to delineate the 
poor-risk type of patient 


The Syndrome of Addison’s Disease, Hypo- 
parathyroidism, and Superficial Moniliasis. 
Anceto M. DiGeorce* and Kart Pascnxts,* 
Philadelphia. Introduced by Victor C. VAUGHAN 

Addison's disease, hypopara 

thyroidism, and superficial moniliasis in more than 

three in- 
hypo 


The coincidence of 


one sibling has been reported in only 


stances. However, sporadic cases of (1) 
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parathyroidism and Addison's disease, with of 
without superficial moniliasis; (2) sporadic cases 
ot idiopath hypoparathyroidism associated with 
chronic moniliasis; (3) familial cases of hypopara 
thyroidism; (4) familial cases of Addison's disease, 
and (5) instances of Addison's disease in one 
sibling and idiopathic hypoparathyroidism in another 
sibling have all been reported 

This report deals with the fourth family with 
all components of this syndrome. Of four siblings, 
one is normal at & years of age and one died at 
Another 


years of 


years of age of Addison's disease 


child developed Addison's disease at 8% 
age and hypoparathyroidism at 10% years of age 
he last child developed a celiac-like syndrome at 2 
years of age, superficial moniliasis at 3 years of age, 
and hypoparathyroidism at 6% years of age 
Detailed chemical and endocrinologic studies on 


Normal 


serum calcium and phosphorus levels were present 


the last two children will be presented 


two years and nine months, respectively, prior to 
the development of hypoparathyroidism in the two 
affected children 

Particular attention will be given to the celiac-like 
syndrome and to the parathyroid-adrenal interaction 


in this 


syndrome. It is suggested that all of the 
above disorders represent variable expressions of the 
same hereditary trait 


Discussion 


Ronert Kein, Pittsburgh: I think this 1s very 


important, because Dr DiGeorge really gives the 
outline of the first case that I know of in which 
the patient had Addison's disease before the hypo 
parathyroidism. The hooker in the past cases has 
that 


makes the hypoparathyroidism better 


heen the advent of Addison's disease always 
If vou give cortisone you merease the secretion 
This, incidentally, makes the Sulko 
witch test unreliable, but in the absence of adrenal 
addition, 


of 
steroids you get the reverse effect. In 
cortisone in these patients, but not in normal per 
sons, causes an increased reabsorbtion of phos 
phorus, and so when you treat the Addison disease 
the hypoparathryoidism gets worse. In the past 
cases that have been reported with Addison's dis 
ease, first I questioned whether they did not already 
have the hypoparathyroidism, which was obscurbed 
by Addison's disease 

I have a question and one statement to confuse 
things, and that is that the celiac-like syndrome 
with the treatment of the 
hypoparathyroidism. I do not think 
experience alone; other people have had it, and I 


can't explain this, except that as calcium increases 


seems to get better 


that 1s our 


the stools become normal 
The question I have is this 
equivocal evidence that the sexual development of 


Has anybody un 


these patients is retarded or abnormal ’ 


Anup E. HANSEN, Galveston, Texas It hap 
pened to be my pleasure to study one of these 
children with Dr. McQuarrie and Dr. Ziegler with 
hypoparathyroidism. We carried on rather exten 
sive mineral balance studies and followed him for a 
period of some years After he got to be past the 
pediatric age group, we usurped our rights, and 
department 


to him by permission of the 


of medicine When he came 
19, I think it was, with outspoken evidence o! Addi 


held on 
in at the age of about 


son's cise ase, every one of his Signs ol hypopara 
thyroidism, that is, clinical signs, had disappeared 
We were going to bring him to the hospital at that 
time. It happened to be the day or two betore 


Christmas, and he wanted to know if he could 
go home for Christmas, and we let him, and he died 
We spent Christmas driving up 200 miles im the 
country to get an autopsy on this patient 

My question is this: Do the signs characterist) 
cally, that is, the 


disappear when the outspoken evidence of Addison's 


signs of hypoparathyroidism, 
disease develops ¢ 
Lawson WILKINS, Baltimore: 1 was very much 


interested in Dr. DiGeorge’s report, as we have 
observed several patients with hypoparathyrotdism 
who had the celiac-like type of symptoms, and, as 
Dr. Klein has mentioned, in these cases the diarrhea 
remained completely uncontrolled by any regimen 
until the hypocalcemia was corrected and in periods 
of remission, when the calcnum again fell, celia 
like symptoms appeared 

(Our patient, also, and this was a patient who did 
these two patients were 
ones Now, 


our patient had many of the symptoms that were 


not have Addison's disease, 
who did not have Addison's disease 
mentioned here today ; the celiac-like symptoms last 
ing many years, the moniliasis beginning from a 
very early age, the photophobia, and the parietitis, 


and then at the age of 12 years and during the early 


periods of her life there were also intestinal ab 


sorptive deficiencies, and so forth, but trypsin was 
present. Later on, at the age of 12, this child 
developed pernicious anemia 

I should like to ask whether moniliasis has been 
observed to occur in hypoparathyroidism developing 
postoperatively as well as in the idiopathic type, 
because certainly the association of these things has 
been most remarkable and one does not know what 
is cause and what is effect 

Roserr A. ULsrxom, We 
studied one child in addition to the patients reviewed 


Minneapolis have 


This girl had hypoparathyroidism 
Monihia 
Her sibling had the 


by Dr. DiGeorge 
and 
adrenals 
died at a relatively early age in a tetanic episode 
The second child has recently died, with renal 
failure, perhaps due to excessive vitamin D therapy 


disseminated infection but normal 


same disease and 


At the present time, we have under observation 
in our hospital a 3-year-old child who has had the 
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eelhiac syndrome and who has definite momliasis 


She has no evidence of endocrine abnormality that 
I should like to ask Dr 
whether he feels that a patient such as this one is a 
likely the 


and whether he feels that the diffuse moniliasis has 


we can detect DiGeorge 


candidate for endocrine abnormalities 
any direct bearing on causation of the abnormalities 
of the endocrine glands 

Ronext H 
five children with the multiple endo 
ot 


was 


Parrort, Washington, LD). ¢ In the 


family of 


studied by several us in 


affected child 


» and had an extensive 


syndrome 
the 
Addison's disea 


ringpathy 


Washington, oldest a boy 
who died of 
cytotoxic dissolution of the adrenal cortex such as 
is sometimes seen following tuberculosis or histo 
Because of this, the rest of the family 


infection 


plasmosis 


has been studied extensively for with 


histoplasmosis or tuberculosis. Two of the other 


children, who are otherwise well, have serologic or 
illnesses ; of them 


skin-test evidence of these ; one 
reacts to histoplasmin and the other to tuberculin ; 
both show healed pulmonary lesions. None of the 
other children who have an endocrinopathy 


My first question 


react 
to histoplasmin or to tuberculin 
is this: Has Dr. DiGeorge examined the possibility 
that tuberculosis or histoplasmosis play a role in his 
patients 

ALLAN M should like to ask 


a question to see whether my simple thinking should 


surcer, Boston: | 


be corrected. We have supposed that what has 
heen described here as a celiac-like factor in hypo 
parathyroidism was due to the increased peristalsis 
that accompanies the low serum calcium. Indeed, we 
find that 
gol appraisal of their vitamin D therapy from 
We have 
had 


here 


some older patients can make a pretty 


the frequency of the bowel movements 
monmtiasis who 
Dr 


recently seen a patient with 


hypo-y-globulinemia. wish were 


think he 
who have moniliasis with hypo-y-globu 


to comment, as | a large series of 


patients 
liner 


Dr. Kleim 


sexual development. It 


Anceto M. Philadelphia 
asked about retardation of 
is unfortunate that so many of these patients have 

childhood. However, Whitaker's re 
concerned a child 16 


vears of age, and she did think that the testes m 


died in early 


cent report of about 15 or 


that child were unusually small and immature. It 
will be interesting to follow some of these patients 
over a period of years to see how many other dis 
turbances they develop 

I do not think 
celiac-like symptonrs 
parathyroidism 


there is any question that the 


with hypo 


the 


when associated 


when serum 


Many 


reported similar observations. However, we can not 


otten 


calcium has been corrected observers have 


explain our observation of these symptoms in the 


we 


Nor 


the patient with celiac 


presence of normal calcium levels can 


explain Dr, Ulstrom’s case 
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disease and moniliasis who does not have hypo 


calcemia. Collins-Williams, | believe, reported the 
cases of two siblings with hypoparathyroidism, one 
of whom had celiac-like symptoms for many years 
These are 


before hypocalcemia finally appeared 


instances in which calcium levels have been de 
termined and found to be normal in the presence 
of celiac-like symptoms 

Does the Chvostek sign disappear with the onset 
of Addison's disease? Unfortunately, in many of 
the instances that have been reported the onsets of 
hypoparathyroidism and Addison's disease occurred 
closely together and they were simultaneously diag 
nosed. In the few patients that have been reported 
ditheult this point, 


although I one 


om 


that 


conclusions 
Dr. Klein 


expect that the symptoms of hypoparathyroidism 


it is to draw 


agree with would 
would improve with the onset of Addison's disease 
It is known that Addison's 


disease tend to develop elevations of serum calcium 


patients with only 


levels during periods of crises. Experimental work 
done on dogs and cats has demonstrated relief of 
parathyroid tetany following adrenalectomy 

Dr. Wilkins asked if 


associated with postoperative hypoparathyroidism 


moniliasis has ever been 


| have been unable to find any report of a patient 


with who has 


postoperative hypoparathyroidism 
developed moniliasis 
Dr 


tion of moniliasis and hypo-y-globulinemia 


sutler told us about the interesting associa 
Both 

In 
ex 


our patients have normal y-globulin levels 


to Dr 
tensive studies of the serum protems of these 


answer Parrott, we have not done any 


tients 


Comparison of Gastric Lavage and Induced 
Emesis in Experimental Salicylate Poisoning. 
FRANKLIN J. ARNOLD Jr.,* Joun B. Hopces Jr.,* 
SAMUEL Spector, IRVING SUNSHINE,* and RALPH 
|. Wepcwoop, Western Reserve 
While 


treatment 


gastric lavage is the generally accepted 


for poisoning, there are no available 


studies to prove its efficacy. Studies were therefore 
carried out to evaluate the procedure and to com 
pare it with emesis in experimental poisoning with 
sodium salicylate 

Fasting dogs were given sodium salicylate in 
tablet form, and lavage was performed or emesis 
following ingestion 


the 


induced at intervals 
Salicylate 


and emesis fluids 


varying 


recovery was determined in lavage 


In addition, blood salicylate levels 
were determined 

The data indicate the following: 1. Initial aspira 
tion, before introduction of fluid, is the most im 
The efficacy 


of succeeding washes will be presented. 2 


portant part of the lavage procedure 
Lavage 
carried out within 15 minutes was no more effective 


than emesis induced within 30 minutes after inges 


* By invitation 
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tion. 3. Lavage carried out one hour after imgestion 
(the minimum time within which patients usually 
come to the hospital) was inefficient and far less 
within the same 


effective than emesis produced 


time interval. 4. Emesis, either immediately or 


delaved as long as one and one-half hours after 
ingestion, appeared to be effective and the prefer 


ential form of therapy 


Discussion 


Harry | am 


sure that we all are aware of the need to be very 


Dierkicu, Beverly Hills, Calit 


careful in transferring results from experiments 
with dogs to children, but to me this has been a 
very exciting presentation. It has been our prac 
tice in the past when parents have called us about 
acid to tell them to try 


acetylsalicyl ingestion 


to get the child to vomit but to not spend more 
than five minutes on that procedure and then to get 
the child in a car and take them to have their 
While [ should certainly like 


to see more of this same work and have someone 
else try it on the children, | think that I will have 


stomachs lavaged 


a littl more confidence im trying to get patients 


to have their children vomit instead of immediately 


dashing off for the emergency hospital or the office 


to have their stomachs lavaged. I am sure that all 


of us are aware of the magnitude of this problem, 
but I should like to give one little fact about our 
particular village of Los Angeles In one of our 
emergency hospitals 3000 children’s stomachs are 
lavawed each year and over 25% of these treatments 
are tot that | 


think that perhaps the authors have opened the 


acetylsalicylic acid ingestion; so 
way to sparing a good many children a lot of hoth 
psychic and physical trauma 

Rorert |. McKay, Burlington, Vt.: I should like 
to ask Dr. Spector if he has any results of expert 
ments in which a liquid was placed in the stomach 
solid and, secondly, if he has any 


rather than a 


results from instances when the stomach was not 
at the time of ingestion 
Cleveland: | to thank 


I might add that in 


empty 


SAMUEL SPECTOR, want 
Dr. Dietrich for his comments 
our clinic we have abandoned lavage and substi 


tuted emesis for it. The emesis is induced by a 
syrup. As yet, we do 
fluid to 


provide a report of our findings in children. How 


large initial dose of specac 
not have enough analysis of the emesis 
ever, I should like to reemphasize the fact that, 
even under the most optimal conditions of either 
lavage or emesis, results are so variable that little 
security can be gained from the procedure and that 
all patients deserve continued observation and pos 
sibly further therapy 

In answer to the questions raised by Dr. McKay, 
[ should like 
studies with a liquid preparation 


to state that we did not do any 


However, the 


sodium salicylate rapidly went mto solution upon 
reaching the stomach, as was evident by the fact 
that in both the aspirated and the vomited material 
the drug was recovered from the filtered fluid and 
amounts in the solid 


was present im msignificant 


material. The dogs were in the fasting state, and 
as vet we have not studied recovery rates m situa 
dows have been fed before the 


tions where the 


ingestion of salicylate. We realize that there are 


many variables that need to be studied 


Studies of the Requirement for Protein in 
Infancy. Samuri. |. Fomon and Cuartes D 
May, 


Normal infants are known to thrive while re 


lowa 


ceiving widely varying intakes of protein. If the 


protein of cow's milk were as efficiently utilized 
by the infant as that of human milk, the require 
ment for protein would presumably be the same 
for the breast-fed and the artificially fed mfant 
that the 


human milk may be qualitatively superior to that 


Because of the possibility protein of 
of other proteins in infant nutrition, the National 
Research Council has recommended an intake of 


protein of 3.5 gm. per kilogram per day during 


the first vear of life for the mfant receiving an 


artificial feeding, although the intake of protem ot 
the infant fed at the breast may be less than 2 
gm. per kilogram per day 

The present report concerns the results of feed 
milk (Formula 5S) 
ad libitum, providing an amount of protein gener 


ing a preparation of cow's 
ally less than 3.5 gm 
that 


libitum 


per kilogram per day but 


more than obtained by infants fed human 


milk ad 7 he 


of infants fed Formula S was about 505 mg. per 


mean mtake of mtrogen 
kilogram per day at 1 month of age and 367 me 
per kilogram per day by 6 months of age, cor 
responding to intakes of proteim of 32 and 2.4 
gm. per kilogram per day, respectively 

The rates of growth of the infants fed Formula 
S were within normal limits. The mean retention 
of nitrogen gradually decreased from a value of 
190 mg. per kilogram per day at 1 month of age 
to ®5 mg. per kilogram per day by 6 months of 
age. These mean retentions of nitrogen are some 
what than those of infants fed human 


milk 


kilogram per day at 1 month of age and 50 mg 


greater 
in a study carried out by us (170 mg. per 
per kilogram per day by 6 months of age) 


Accepting the metabolic performance of the 
infant fed human milk as a standard of reference, 
it would seem that the requirement of the infant 
than the 


Formula S 


for protein is certainly not greater 
amount ingested by the infants fed 
i. e, 3.2 wm. per kilogram per day at 1 month of 
age and 2.3 gm. per kilogram per day at 6 months 
Investigations are under way to ascertain 
intake of milk 


can be reduced to the amount supplied by human 


of age 


whether the protem from cow's 
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milk without the retention of mtrogen to 


decrease below that of infants fed human milk 


Comparison of Prematures Fed High- and 
Low-Protein Diets. Lewis A BARNESS, 
Donato A. Aree VALYASEVI,* 
Paut Gyorcy, Pennsylvama 


CAUSINE 


amd 


A better definition of minimal nitrogen require 
ments and optimal and maximal nitrogen allow 
In a search for optimal nitrogen 
rapid 


ances 18 necessary 


allowances, humans with the most 


growth potential, viz., premature infants, were fed 
two feeding mixtures essentially similar except tor 


goth com 


mixtures are 


The 
the high-protein 


their protein content 


infant feeding low-proteimn 
15% 


protein 


monly used in 
contained protein ; 
mixture, 4.1% Random 
samples were collected at certam weights of the 


infants The regarding 
total intake; 
mortality; total 


fractionation; hemoglobin; hematocrit; blood urea 
am 


mixture 


urine and blood 


infants were compared 


ot morbidity ; 


rate weight gain; 


with protem 


serum proteins 


mitrogen; mitrogen excretion, including urea, 


and creatinine; phenol ex 


pH. A 


monia, amino acids, 


cretion, and stool few short balance 


studies were included 
Most marked differences were noted in the total 
serum protein, especially during the first 40 days 


of life; blood urea nitrogen; mitrogen and phenol 


Serum proteins were 


excretion, and stool pH 
higher and blood urea nitrgen, mtrogen excretion, 
and phenol excretion and stool pH were lower in 
those infants fed the low-protein diet. Rate of 
weight gain was slightly more rapid in the infants 
fed the higher-protein formula 

Details and possible significance of these results 


will be discussed 


Discussion 


Buffalo: | wonder it it 
ask 


they 


CHaries | Lowe, 


lo the authors 
that 


protem 


would not be appropriate 


really meant are trying 


whether they 


determine requirements 


at 


to minimal 


of infants. It 
have demonstrated is that, when a diet is consti 
may grow 


seems to me what both them 


tuted as they have described, imtants 
om different intakes 
in this discussion 1s the effect of calornes 


well protein Entirely for 


gotten 
{ think that any program designed to determine 
the minimal nitrogen requirements tor infants must 
do so while at the same time varying the calori 
intake. Now, I do not believe that either of the 
authors would take this, but I 
wonder if they would not like to add to their paper 
fact that the caloric problem has not been 


exception to 


the 


evaluated 
We have been recently attempting to correlate 


the information which ts available on the relation 
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ship between protein intake and nitrogen retention 
while the calories are varied, and it is possible to 
three variables which 
intake, if that 1s 


intake exists which 


a diagram with 
that 


within certain limits, a calori 


construct 


indicates for any protein 


ant ipated 
that 


mitrogen 
mitrogen 
to 


or 
of 
be examined in 


produce a 
1 his 
can 


intake 


will specific 


retention means, course, 


requirement only relation 

total caloric 
Hagry H 

that 


Lowe 


the 
referred to by 


Gorpon, Baltimore: One otf 


concerns me has been 


It has to do with the attempts to con 


things 
Dr 
duct balance studies in the current psychological 
era of infant feeding. There was a time when 
we all believed that a proper balance study re 
quired a foreperiod of carefully controlled intake 
at least three or four days before one started 


In the paper presented 


tor 
collection of urine or stools 
Dr the intake is 


libitum 


by Fomon described as ad 


for an indefinite period with metabolic 


every two 


intakes 


for three days 


tell 


Barness’ study 


studies made 
and | 
ad libitum in Dr 
With respect criteria the 
adequacy ot told by Dr 
Fomon that the weight gains were within normal 
were 


balan 


weeks, can not whether are 


to ome of the ot 


these feedings, we are 


limits, but no comparisons of weight gains 


made 
Dr 
which 


Barness mentioned a difference in mortality, 
think but 
should be interested 
the 
do 


low 


he said he does not is important 
he mentioned twice. I 
of death 


feeding 


which 


kor most part, our 


kill 


protem, 


in the causes 


methods of imfant babies, 


whether the diets are high or un 
less the infants are permitted to choke 
ALLAN M. Butter, I shall not attempt 


to be as concise as | Dr 


was in commenting on 
DiGeorge’s paper, because in my conciseness there 
nusinterpretation of imtent im 
Dr. Githn. did 
not wish to impress the audience with the number 


Soston, but rather to refer to 


was perhaps a 


quoting some observations of 


of patients seen in 


observations made on a_ relatively few 
patients, that had a 


moniliasis one would think of hypo-) 


some 


when one patient with 


globulinemia 
as well as Addison's disease and hypoparathyroid 
ism 

The reason I now speak is not only to say how 
two are in providing a 


significant these 


sound reorientation to formula feeding of protem 


papers 


per kilogram of body weight but also to empha 
size the need of considering protein requirement 
in terms of the age of the infant 

In the National Re 
search Council on desirable nutritional allowances 
that 
the 
merely 


recommendations of the 
no quantitative data 
of age; 
feeding 


you notice there are 


given for infant under one month 


there is the statement that im 


infants under one month of age daily allowances 
the 


should conform to the maturation of infant's 
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and endocrine homeostatx capacities From 
first 


infants 


renal 
charts of the 
that 


the curves on the paper one 


might be led to conclude under 2 


consumed more grams of protein 


than older infants 


weeks of age 


per kilogram of body weight 


Phat 
babies were presented with a certain volume of 
milk in a bottle, but, | take it, m nature 
amounts of milk are not available 


under 2 or 


may be so in these experiments, where 
breast 
breast 


baby 


of age the desirable amount of protein per kilo 


such 


immediately. For the 3 weeks 


gram of body weight may more nearly approxi 


mate what the breast-fed baby really gets, which 


is even lower than the figures presented today 
New York: I 
what 


think it ts 
pointed out 


Samuet Z. Levine, 
mportant to 


that 


point out Was 


before, we do not know how much nitrogen 


should be retained in the body at any age period 
protein intakes there 1s 
Now, Dr 


mentioned in his paper that the premature intant 


Certainly with increased 


an increased nitrogen retention tarness” 


gained more when he was on the high-protem 
diet than on the low-protein diet; the difference, 
| think, is 2 gm. per day, roughly. The period of 
days. That would be a gain ot 42 


study was 21 


gm., total gain. In Dr. Fomon’s paper there was 
no mention of the rate of weight gain in either 
group, but in both weight gains were satisfactory 
Now, if the total 
what greater on the high-protein intake one would 


weight gain were even some 
expect that the total water, whether it be related 
and that the 
require a greater mitrogen 
think that if one 


Fomon's data in terms of nitrogen 


to ash or would be higher 
total 


retention 


not, 
weight might 
Furthermore, 
calculates Dr 
retention per unit of weight gain at the different 
ages, at 1 month of age and at 6 months of age, 
one will not find these large discrepancies between 
the concentration of nitrogen and weight. Another 
point that I think ought to be emphasized is that 
when we are dealing with a premature infant the 
natural not milk, it is 
blood, and the protein content of blood is different 
Therefore, the 


food in utero is certainly 


from the protein content of milk 
premature infant may require an entirely different 
amount and quality of protein than the full-term 
infant. Again, if one assumes that the optimal 
weight gain of the premature infant postnatally 
should simulate the weight gain if the baby had 
remained in utero, the total weight gain per day 
is around 25 gm. per day. In this study it was 19 
ym. If 25 gm. were attained per day, one might 
assume that a higher mitrogen retention might be 
preferable to the amount of nitrogen retained 
with the lower protein intakes 

Drs 


noted 


KacANn, Los Angles 
Barness, Gyorgy, and their 
lowering of the hemoglobin, hemotocrit level, and 


serum protein values with higher ash intake They 


3ENTAMIN M 
co-workers 


suggest that this may be explained as due to pos 


of our 


sible “intravascular hydration.” would be om 


accord with previous re 
lated studies 

We are 
extracellular 
fore and after isocalori 
to 28th days of lie The 
human milk, human milk plus added minerals, or a 
mull 


21-day 


presently measuring total body water 


and water in premature infants lx 


feeding from the 7tl 


infants are bemg ted 


high-protein, high ash, low-fat cow's 


total difference in body water over the 


period in infants weighing about 1500 gm. may he 


about 180 ml. Water-balance studies based 


on collections of stool, urime, and sweat might not 


only 


reliably pick up retentions of water of the magni 
tude of only 3 to 5 ml. per kilogram of body weight 
per day 

Along with the previous commentators, I should 
like to know whether the feedings were isocalorn 
and, if so, at what rate 

With accumulation of such valuable information 
as that presented in these two papers, we can 
reasonably hope that we will soon graduate from 
the “descriptive phase of infant nutrition,” as it 
was so aptly put by Drs. Fomon and May 
Horr Ie, New York: Dr. Snyder 


man and | have obtained some data in many ways 


L. EMMert 


comparable to that presented today on low-proteim 
intakes both in premature infants and in full-term 
We determine not 
the spontaneous intakes 
we obtained 


have attempted to 
intakes but 


infants 
minimal 
compatible with health. The figures 


are considerably below those in the two papers 


given today. The real question, which cannot lx 
answered yet, concerns the optimal and not the 
minimal requirement for premature and full-term 
All we can say is that extremely low im 


led to 


babies 
takes, much 
believe, are compatible with normal growth, wit! 


lower than we have been 
adequate mitrogen retention, with the maimtenance 
of health, and with no more evidence of infection 
than other children under comparable conditions 
The to the 


protein well 


seem to have question boils down 


value of reserve There is, as 1s 
established, a direct relationship between nitrogen 
nitrogen retention. In part it 
temporary phenomenon. The body adapts itsel! 
to the higher intake and after a while it excretes 


But after that period of adaptation 


intake and is a 


more mtrogen 
is made, there remains a slight difference in body 
This was demonstrated a number ot 
years ago by Mendel, Winternitz and 
Park (J. Biol 71:317, 1927), the chiet 
differences being in the weight of the kidney and 
of the liver. Animals on a high-protein intake 
need more kidney to excrete urea, and they need 


composition 
Osborn, 
Chem 


more liver for purposes of deamination on a high 
proteim this holds for balies, 
too. A large part of the reserve protein is located 
baby or with 


diet. Presumably 


in those two organs. Is a animal 


such reserves in a better condition to withstand 


= i 
| 
. 


A. M. 


various stresses that be encountered? That 


is the question I think we need to have more in 


may 


formation about 

Samue. |. Fomon, lowa City: Formula S sup 
plied approximately 20 We 
presume that the human milk pool from a rela 
usually not 


calories per ounce 


donors, less 


one day, also supplied 


large number of 
1k 


approximately 20 calories per ounce 


tively 


than donors on any 


Let me clarify what was meant by ad libitum 
feeding. The offered the largest 


amount of food which they seemed to accept con 
sistently, and adjustments in the volume of feeding 


babies were 


were made only on the day after a balance period 


was completed. There was thus in every case 
a period of at least 10 days that the infant re 
ceived constant volume of intake before a balance 
Ad libitum feedings with 
were employed in both 
Formula S the concentra 
the feeding 


In the case of human milk 


period was carried out 
this 
studies 


slight modification 


In the case of 
constant 


in was 


ot 
throughout the study 
it varied somewhat, depending on differences he 
tween groups of donors contributing to the collec 


thon mtrogen 


thom center 

The 
emphasize again, as | have previously 
that comparison 
gains in weight between such small groups of in 
tants likely to ol 
factors of individual variability 


weight [| will 
We believe 


ot 


point concerning gain in 


conclusions drawn from a 


misleading because 


Such comparison 


are be 


should be based on studies of larger groups of 


infants 

tAkNESS, Philadelphia: | should like 
Dr. Holt’s comments, 
| want that the 
not, 


Lewis A 
by commenting on 
which I really 
study which was presented here today 
Dr. Holt, try to find the 
requirement at which babies would 
indicated in the 
of the by-products of a 
minimal nitrogen allowances. Actually, 
first started studying minimal protem concentra 
thrive, 


to start 


appreciate to say 
was 
mitrogen 
This 


Was 


to 


thrive 
introduction, 


study, as I 


simply one study ot 


when we 


tions upon which babies could we came 
across an article by Dr. Gamble, written in 1911, 
and I spoke to him at one of these meetings and 
told him that we were again doing what he had 


done then. He assured me that much work had 


been done at that time on minimal protein require 
and that it would 


ments without an answer 


probably be many years before anyone did come 
to an answer 

As far as the body composition ditferences are 
concerned, Dr Holt, this has troubled us a great 
deal too and has probably troubled us more since 
Dr. Wallace's paper, published last year, in which 
he showed that regardless of protein intake there 
was very little difference in the nitrogen compost 


of various pertinent tissues 
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the 
the 
same in these two formulas, but they were very 
Dr 
adequate for growth. It 
100 cc. The actual caloric intake of these babies 
was between 120 and 140 Cal. per kilogram during 


[Slide] I should like to point out that 
concentrations of calories were not exactly 


Lowe, we were trying to feed a diet 
was 69 and 67 Cal. per 


close. 


the study 

As far the balance 
| should like to point out again that none of the 
were obtained by 


as studies that we did do, 
data we presented here today 
balance techniques except for some of the phenol 
were all 


measurements. The other measurements 


concentrations with timed of urine 


| think Dr. Kagan has answered you regarding our 
feeling about the water balances, Dr. Gordon; so 


specimens 


| won't belabor that 


The causes of death were as follows: seven died 


of infection; one, of hyaline membrane; two, ot 


congenital anomalies, and one, of undetermined 


The reason | repeated this twice was not 


cause 
Freudian, and | had no vile purpose in it except 
that these data were not included in the abstract 


Dr. Butler, also have been trying to find 


out about the feedings in the first few days and 
difficulties 


we 


have gotten into too many technical 
We agree that an early high-protein intake may 
very easily overload the immature kidney 

that 


gain 


Dr. Levine has problem 


really 


posed the one 
and that is why 
17 or 19 gm. a 


confuses us, babies 
a day in utero and only 
day of We don't know why this ts or 


if this is significant 

An Epidemic of Febrile Pharyngitis: ? Example 
of Recurrent Infection with Adenovirus. 
Davm H. Carver,* Ext Gowp,* and FRepeRIck 
C. Western Reserve 


25 gm 


out utero 


In August, 1956, an epidemic of nonstreptococcal 
febrile pharyngitis occurred among the preschool 
children at a Cleveland orphanage. During a four 
day period 17 of the 49 children in the unit became 
ill with an illness characterized by fever, cervical 
adenopathy, pharyngeal inflammation, and exudate 
All were admitted to the infirmary 

Stool, blood, and ob 
tained from all inhabitants of the cottage, whether 
ill or well. Beta-hemolytic streptococci were not 
cultured from the pharynges of any of the per 
sons. Throat and stool specimens were inoculated 
into Hela and MKC tissue cultures and passed 


at least once 


throat specimens were 


Type 1 adenovirus was isolated trom five per 
the with 
child 
exudative 
taken 
the 


four of whom were in infirmary 
The fifth 
but 
the 


sons, 


isolation was trom a 
to 


the 


illnesses 


considered well noted have an 


pharyngitis at time culture was 


The serum of persons was tested for 
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presence of neutralizing antibody (AB) to Type 
1 adenovirus. The results were as follows 

1. Sixty-six per cent of all children possessed 
neutralizing AB against the Type 1 adenovirus 
at the start of the study 

2. There relationship between the 
presence of Type 1 AB and illness; 12 of 29 
children with AB became ill; 5 of 15 without AB 
became ill 

3. Four of the isolations of Type 1 adenovirus 
were from ill patients who had no AB when they 
The fifth was from a well patient with 


was no 


became ill 
no AB in the initial serum specimen 

4. Convalescent sera were obtained from tour ot 
five of the patients from whom adenovirus Type | 


was isolated. All showed a fourfold or greater 
rise in AB 

5. No viral agents could be isolated from the 
throats or stools of the 12 persons who had Type 
1 AB when they became ill 

6. No increase in adenovirus Type 1 AB o« 
curred in the 12 persons who had AB when they 
became ill 


To evaluate the etiological importance of the 


adenovirus in the illness of these 17 


children the following 
1. All illnesses began within a four-day period 
and were clinically similar; this suggests a similar 


1 


points were considered 


etiology 


2 The Type 1 adenovirus was isolated from all 
sick persons who possessed no antibody at the 
time they became ill. All tested had antibody im 


i convalescent serum specimen 

3. The 
persons. If 
cidently occurring in the population it should be 


si 


com 


adenovirus was isolated only from 


it were a nonpathogenic agent 


present in the well children as frequently as im 
the sick 

4. The adenoviruses are known to cause febrile 
pharyngitis 

If it 


irom an 


that all 17 children suffered 
infection, it 


had 


experienced 


is assumed 


adenovirus Type 1 would 
that the 


became ill 


then follow patients who antibody 


recurrent 
that 


when they 
infection. It would seem 


their 


Type 1 adenovirus 


the presence of antibody in throat or stool 


specimens made detection of virus impossible with 


available techniques Other observations support 


ing the possibility of recurrent adenovirus in 


fections and implications of this concept will be 


ussed 


Discussion 
( Henry Kemer, Denver: | think the routine 
utilization of virus techniques is getting to be 


very similar to the use of those of bacteriology 


in the last 30 years 
The very point of this paper is the very point 
First of all, the presence of 


massive antibodies is common, 


that 
virus m the face of 


worries me 


of course, in the case of herpes simplex infections 
with huge titers. In influenza, where a situation 
very similar to the one Dr. Gold has described 
should hold, we also have trouble isolating the 
The first 
authors 


virus in the face of the 
question | want to ask is 
have tried to dilute out the antibody by making 
dilutions of the throat-washing material in an 
effort to isolate the This technique ts 
widely used for other respiratory This 
would be one way to try to get a virus in spite 
of antibodies in the sputum. Now, the thing that 
worries me about the 14 children who have anti 
bodies and have illness is this: If the virus is 
able to destroy tissue and destroy cells, 
cytopathic effect should also occur in tissue culture 
We say that if a diagnostic antibody rise occurs 
has o« 


antibodies 
whether the 


virus 
viruses 


then a 


in serum then an antigenic experience 


curred. Now, these 14 children have not had this 
antigenic experience documented; there is no rise 
in antibodies. Why do rise’ One ex 
planation might be that the children do not have 
fact, as not a single 


they not 


this particular virus. In 
isolation was made, it would seem possible that 
in fact none of these children were suffering from 
the disease in question but rather that an alto 
gether different, as yet unisolated, agent caused the 
entire epidemic 

Rosert H. Parrorr, Washington, D. ¢ 
past the criteria for demonstrating infection with 


In the 


a virus have included either isolation of the virus 
or evidence of a rise in antibody against the virus 
Under these criteria there is no direct evidence 
presented in this paper for infection with Type | 


adenovirus in the 14 children who had antibody 


previously 

| wonder whether the level at which the anti 
body tests were run could have been of significance 
in settling the problem here. It may be of interest 
in this regard that two older persons in the first 
reported ward outbreak of pharyngoconjunctival 
fever had minimal complement-fixing antibody 
titers previous to the outbreak; in both, however, 
either virus was isolated or an antibody rise was 
shown concurrently with illness 

Heinz F. Ercuenwarp, New York: Like the 
other discussers, | think the points that have been 
brought out in this paper are extremely interesting 
and provocative. Perhaps one should consider other 
possibilities to explain these findings 
this particular episode 


The epidemic curve ot 


suggests that this was a common-source outbreak 


Was it 


a common 


and this brings me to the first question 
possible to identify the source’? If it wa 


source outbreak, it should also be possible that at 


the time the Type 1 adenovirus was introduced 


another agent, not identifiable by present methods 
of tissue culture, was introduced, so that the chil 


dren, in fact, were suffering from a double im 


fection, only one agent of which was isolatable 


A. M 


We have been interested in adenovirus infections 
in small infants and have studied a few cases where 
infants who had acquired Type 1 antibodies pas 


sively from their mothers acquired Type 1 


adenovirus infection during early infancy. It was 
to the the 


these 


virus trom naso 


pharynges ot And 
Has it been possible to show that the 


rather easy isolate 


CASES this is my third 


question 
pharyngeal secretions of these children contain viral 
inhibitory substances or antibodies ” 
Dr 


virus 


Kempe, regarding 


dilution 
Actually, we tried 


Goto, Cleveland 
methods 
body, we did try such techniques 


virus from the throat washings 


for detecting by of anti 
so hard to isolate 
before we had information about the antibody status 
of the patients that no specimen remained for the 
dilution methods, but we did have stool specimens 
irom all 
sorbed to Hela, monkey, or amniotic cells for four 
hours, and then the tubes were washed and new 
maintenance fluid was replaced. We did 


virus by this technique, but only from the persons 


persons. Suspensions of stool were ad 


isolate 


from whom we had obtained virus from the throat 
None they be 
came ill 
resulted in isolations in patients who had antibody 


these when 


None of the tricks we were able to try 


of possessed antiboxly 


to Type 1 adenovirus when they became ill 


As to the evidences of rise in antibody, we tried 
neutralization tests with various amounts of virus 
with no success. It occurred to me that perhaps 
the complement-fixation titers might have fallen 
more than the neutralizing titers and that we might 
be able to demonstrate a booster effect by the rise 
in the CF, even though we could not do it by 
neutralization. The CF however, were 
similar to the neutralization results, and we were 
able to our 
patients, all whom had high 
This type of observation has been re 


results, 


rot show any rise in antibody in 


ot initial levels of 


antibody 
corded with recurrent herpes simplex, for example 

Dr. Parrott, the ordinary criteria for evidence of 
infection by a virus are as you stated, and perhaps 
there is some reason to change these criteria. Our 
conclusions are hypotheses. They seem to be some 
thing which the data suggest and something which 
I thought would be interesting to talk about 

Dr. Eichenwald, we tried to find the source, and 
the best answer we have is the fact that visiting 
day at this particular orphanage was seven days 
prior to the onset of the first illness, but we were 
not able to find any particular person with an ill 


ness 

As for your suggestion that perhaps there was 
a double that viruses 
here, one of which we could not detect—I think 


this is a likely possibility, but, again, the fact that 


infection there were two 


the Type 1 adenovirus was demonstrated only in 


sick persons and that the epidemic had a single 


AN 


A 


JMOL RNAL OF DISEASES OF CHILDREN 
peak makes me feel that the virus had some re 


lationship to the illness 


The Nonspecific Inflammatory Response in 
the Newborn Period. Donatp EirzMan,* 
and Ricnarp T. SmMirn, Minneapolis 
Compared with older infants and adults, the 

newborn infant has been shown to have decreased 

skin reactivity to diverse irritants, such as Schick 
aml Dick toxins, croton oil, or eel serum, and to 
certain infectious agents. In seeking an explanation 
for this apparent deficiency, the sequence of early 

cellular changes occurring during nonspecific m 

flammation was examined in a series of 50 infants 

age. For 
modification of Rebuck’s technique of serial cover 

slip imprints was employed, with sampling at 2, 3 
6, &, 10, 12 


abrasion, ane 


10 hours to 9 months of these studies a 


hours standard 
200 


counts were made of each stained preparation 


following a 
to 500-cell differential 


and 

cm 
Between one and two hours the exudate cor 
sisted almost entirely of polymorphonuclear granu 
locytes with occasional mononuclear cells. At three 
hours hematogenous macrophages began to appear, 
unl by 6 to & hours they comprised 30% to 60% 
However, in all but one 
of the groups of normal infants of 36 hours to 2] 
10% to 93% of the cells 


three-hour exudates consisted 


of the inflammatory cells 


days of trom 


the 


age, 
to 
Maximal eosinophil content was usually 


The 


highest proportion of eosinophils was found in the 


cme ot 
eosinophils 


found two hours after initiation of the cycle 


exudates of infants with high circulating eosinophi! 
counts, but in all infants in this age group inflam 
matory eosinophils were present in the exudates 
much out of proportion to circulating levels. In con 
trast, no normal infant less than 36 hours of age 
or more than 21 days of age exhibited this phenom 
emm, nor did the older children and adults studied 
the 


infants, beginning 


inflammatory 
atter 


Serial examination of early 


cycle in several shortly 
birth, has confirmed the appearance of inflammatory 
eosinophilia after the second day of life 

With the exception of the transient appearance 
of eosinophils, the sequence of early inflammatior 
in the neonatal infant was not qualitatively different 
from that of older children. However, older chil 
higher per 


to 10-hour 


dren and adults had a. significantly 


centage of mononuclear cells in 6 

exudates than the young infants 
While the observed inflammatory eosinophilia is 

not its that the 


eosinophil content of the lesions of erythema neo 


understood, occurrence suggests 
natorum is entirely nonspecific with respect to the 
inciting irritant. Further studies of the later phases 
of the inflammatory cycle in infants are in progress 


With 
nique of Kolouch, the serial morphologic changes m 


use of the connective tissue spread tech 


* By invitation 


SOCIETY TRANSACTIONS 


nonspecific inflammation in newborn rabbits have 
also been investigated. The data available thus far 
suggest that the sequence ol cellular changes 1s 
qualitatively similar in newborn and older rabbits 
No transient eosinophilia in the early exudates was 


sbserved 
Discussion 


FiorMAN, Manhasset, L. I, N. Y.: | 
want to ask one question: Did the authors attempt 
to make an association between those babies who 
iad erythema toxicum and those who had the 
tighest eosinophil counts in their exudate? I ask 
this because, as you know, Dr. Schick pointed out 
sometime ago that the exudate from erythema 
toxicum lesions was almost pure eosinophils 

Beta Scuick, New York: I am interested in this 
paper because two years ago I published a study 
f a skin eruption in the newborn starting about 24 
hours after birth either with erythematous blotches 
wr, sometimes, with outright hives. Two days later 
vesicles appear which fill with pus. This pus con 
sists entirely of eosinophils. Seven to ten per cent 
of newborn infants develop this eruption. No bac 
teria are found. The eruption disappears without 
treatment. It is a toxic eruption, apparently on 
Wlergic basis. This paper was published with Drs 
and Harris, from the Beth-El Hospital im 
Brooklyn 

| think that maternal protein substances trans 
mitted to the child react with antibodies originating 
in the child, producing an allergic reaction Mayer 
wofer (Zagreb) published similar observations im 
un article about allergy in the newborn 

Donato V. ErrzMan, Minneapolis: Thank you, 
Dr. Schick. We were very interested in your article 
und had also noted the eosinophils in the lesions 
We were interested in the fact that the highest 
percentage of the lesions in erythema toxicum are 
ween after 24 hours of age, at 48 and 72 hours, 
when we are beginning to also see the increase ot 
the eosinophilia in the inflammatory exudate as we 
follow these children along, doing serial inflam 
matory studies 

The results of our experiment would indicate 
that an eosinophilic exudate in this particular age 
group does not mean allergy but is the response ot 


the infant to nonspecific inflammation 


Phagocytosis in Premature Infants. Low's 
Giuck * and A, SILverMAN, Columbia 
Information about natural mechanisms of defense 

wainst infection in premature infants 1s lacking, 

lespite the failure of y-globulin or prophylactic 
intibiotics to effect an appreciable decrease in in 
cidence of infection. The present study deals with 
me phase of defense against infection, phagocytosis 


Phagocytosis in 54 premature infants ranging im 
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birth weight from 630 to 2200 gm. was studied on 
small blood samples obtained by heel prick. The 
leukocytes were challenged by addition of carbon 
particles. A method of scoring is proposed, that 
of “effective phagocytosis,” where the number of 
phagocytes containing 10 or more particles are 
distinguished from the total number of phagocytes 
By this criterion, significant statistical differences 
exist between small premature infants and adult 
controls. In general, effective phagocytosis 1s 
directly proportional to birth weight. No confidence 
can be expressed concerning differences in phago- 
cytosis between full-term newborn infants and 
adults. Considerations of phagocytosis scoring only 
mature polymorphonuclear leukocytes may be mis 
leading, since myelocytic cells and monocytes are 
actively phagocytic and may comprise up to 20% 
of the total white blood cell count Addition ot 
normal adult serum to leukocyte-carbon suspensions 
resulted in a significant increase in effective phago 
cytosis in the premature infants. The phagocytosis 
promoting tactors im serum were identified m the 
a- and B-globulin fractions 


Discussion 


Marvin Baltimore: | should lke to 
ask the author whether he follows the process ot 
phagocytosis during the incubation pernod im any 
of his tests. I was wondering if serum factors 
had any effect on the motility of these particles 

Louts Giuck: One of the disadvantages in using 
bacteria is that phagocytosis is slowed up by specifi 
antibody. One of our reasons for choosing carbon 
as the challenging substance was one paper that 
showed that carbon is phagocytized four times as 
rapidly as bacteria’ The use of carbon thus 
eliminated another important variable-——antibody 
effect. If phagocytosis were vigorous it occurred 
almost immediately and proceeded to larger and 
larger amounts of carbon ingested rapidly. Our 
observations seemed, thus, independent of any 


antibody action 


Retrograde Aortography Under Hypothermia 
in Infancy and Early Childhood = A 
Joos and Joun L. Jounson,* Southern Cal 
forma 
In the diagnostic investigation of selected patient 

with congenital heart disease, retrograde aortograms 

were made under hypothermia in 27 patients be 
tween the ages of 2 months and 5 years. The 
method described demonstrates improved quality oft 
results, increased safety to patients, and specify 
advantage over alternative diagnostic methads un 
der certain conditions 

tody temperature was lowered in an ice bath 
or by application of plastic bags filled with ice 
cubes after induction of general anesthesia with 


nitrous oxide-trichloroethylene and succinylcholine 


1M 
Range of body temperature during aortography was 
26.5 to 35.5 C (79.7 to 95.9 F), average 33.1 C 
(91.6 F) 
was intubated with the largest metal cannula ac- 


An artery, usually the right brachial, 
commodated. Lead I of the electrocardiogram was 
Fifty 
( Hypaque 


monitored continuously during the procedure 


per cent neutral diatrizoate sodium 


Sodium), about 1 cc. per kilogram of body weight, 
was injected rapidly under manual pressure, and 
simultaneous biplane roentgenograms were made, 
with use of an Elema biplane roll film changer at 
a speed of twelve 10X14 in, pictures per second 
for at least one second 

Retrograde aortography has been particularly 
helpful in the frequently encountered and difficult 
differentiation of patent ductus arteriosus or aortico 
pulmonary septal defect from ventricular septal de 
fect in infancy. In addition, the method demon 
strates coarctation of the aorta exceptionally well, 
whether or not congestive heart failure is present 
The method is briefer than cardiac catheterization 
and superior to it in identifying patent ductus or 
coarctation in infancy, particularly with cardiac 
failure 

liypothermia slows both heart rate and blood 
flow, improving visualization of contrast medium, 


Asa 


retrograde 


both in intensity of contrast and in duration 


result the accuracy and reliability of 


aortography are greatly enhanced. In_ addition, 
hypothermia has reduced the number of untoward 
reactions otherwise associated with the procedure, 
even in the case of young and seriously ill infants 
Sau | We have lost 


some of our enthusiasm for retrograde aortography 


Rosinson, San Francisco 


because open heart surgery is now available, and it 
is Obvious that aortography for patent ductus only 
gives part of the answer. After the ductus 1s ligated 
or dissected there is often another lesion which still 
must be diagnosed by other procedures, such as 


The 


volved in anesthesia and hypothermia for a diag 


cardiac catheterization time and effort in 
nostic procedure such as aortography seem to me to 
be almost equal to that for cardiac surgery. I repeat 
that our enthusiasm for retrograde aortography, 
despite the fact that it has a very low mortality, is 
now being replaced in many cases by advocation of 
cardiac catheterization, except in those instances 
the the 


full and one wants 


where infant is very ill and cardiac 
catheterization schedule is very 
to do something for the infant if he has a curable 
lesion, such as a patent ductus, even though another 
lesion may be present 

Paut R. Lurie, Indianapolis 


of Sones, of Cleveland Clinic, 


Following the lead 
Dr. John Campbell 
and I at Indiana have studied extensively a com 
bined technique of cardiac catheterization by the 
venous route and selective angiocardiography, using 
30 


the 


an image amplifier with moving 
This, 


pictures at 


second feel, 


frames 


per we permits 


A 


JOLRNAL OF DISEASES OF CHILDREN 


measurement of intracardiac pressures and oxygen 
comtents, which can not be done, of course, with 
aortography 
the 


And at the same procedure and with 


same mild sedation, which is, incidentally, 
meperidine (Demerol) and secobarbital (Seconal), 
it 1s possible to get angiocardiograms giving every 
bit as the 


This is done by injection 


much data regarding aorta as does 
retrograde aortography 
into the left atrium, the pulmonary artery, or the 
Thus 


bot! 


aorta itself via a ventricular septal defect 
the 


suspected and, even more important, unsuspected, 


we can see aorta and coarctations, 


as well as filling the patent ductus, often from bot! 
ends. With 30 frames per second speed, motion of 
We 
certainly admire the superior photography obtained 
by Dr 
However, 


the patient is no problem, nor is tachycardia 


Joos and Dr. Johnson with an Elema device 


we have many reasons for preferring 


the 
ease of handling and study of these films as well 


image-amplification movie technique. One is 


as of filing, when one is dealing with just a 


small strip of film as opposed to many large pieces 
of cut film. Even more important is the perception 
of small jets and faint clouds of contrast medium, 
which is greatly facilitated by movie projection im 
The small 
amd the relative lack of 


the same visual field in rapid sequence 
the field of 
definition as compared with Dr 


size of view 
Joos’ method of 
photography are the present principal objections to 
image-amplifier methods. There are rapid develop 
ments in movie technique which we feel will soon 
surmount these objections, and we feel strongly 
that in the near future a combined technique of this 
sort which yields physiological and anatomical in 
formation at the same time will become the corner 

stone of diagnosis in congenital heart disease 


addition, 


S 
Dr 
this 


Husson, Syracuse, would 


echo and in 
equipment that Dr 


them 12 pictures 


Robinson's comments, 


with beautiful loos and 


Dr 


see ond, 


Robinson have, giving 


we are 


yer 


wonder if justified adding 


another potentially hazardous procedure such as 


hypothermia to aortography, which im itself can Ix 
a hazardous procedure in the young infant, espe 
cially in congestive heart failure 

SAMUEFI About 


ago we described our experiences with the use of 


KAPLAN, Cincinnati four years 


hypothermia as an aid in the chagnosis ot variwns 
types of congenital heart disease 
Since 


This experience 


included some 20 patients that time we have 


lost our enthusiasm for the use of hypothermia dur 


ing aortography because we are able to get the 


required information by performing aortography 


under barbiturate sedation. One would agree wit! 
the previous discussions that in older children im 
whom intracardiac surgery is being considered the 
diagnostic procedure of choice is cardiac catheter 


zation with selective cardioangiography 


| 
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Howarp A. Joos, Los Angeles: The varied 
opinions expressed emphasize that each person will 
choose investigative procedures according to his 
estimate of the diagnostic objectives, conditioned by 
his experience with the available alternatives and 
and his confidence in them 

| can add little to the conclusions of the presen 
tation. Modest hypothermia does not appear to 
weravate the risk of aortography. On the con- 
trary, the procedure seems smoother and = safer 
under these conditions. As a result, we are now 
reluctant to accumulate a control experience without 
hypothermia to prove the advantage of lowering 
body temperature. The total time required for 
anesthesia and for completion of aortography com 
pares with that necessary for angiocardiography, 
and it is considerably shorter than that required 
for cardiac catheterization in our laboratory. In 
addition, hypothermia appears to improve the qual 
ity amd reliability of retrograde aortography rather 
distinctively 

In the absence of readily available open heart 
surgery, Our primary objective in studying acyanotic 
patients with flooded lungs is the reliable differ 
entiation of patent ductus arteriosus. Aortography 
accomplishes this objective particularly effectively 
\ coincident intracardiac left-to-right shunt will 
not be identified, but it will not usually contrain 
dicate closure of a ductus shunting in the same 
direction 

We have no experience comparable to that of 
Dr. Lurie with differential cineangiocardiography 
Visualization of left heart and aortic structures, 
however, would appear inescapably affected by dilu 
tion through the pulmonary vascular bed when in 
jection is made into the pulmonary artery. When 
the pulmonary blood flow is augmented by a left 
toright shunt, we might expect the effect of dilu 
tion to be exaggerated accordingly 


A Comparative Study of the Glycolytic and 
Pentose Phosphate Pathways in Red Blood 
Cells of Newborns, Prematures, Infants, and 
Children. Rurn T. Gross and EF. Hur 
wirz,* Stanford 
It is the purpose of this study to investigate the 

state of the metabolic pathways in the red blood 

cells at birth and to follow the transition to the 
adult pattern as reflected by measurements of 
certaim enzymes 

Aldolase is an enzyme which ts active in red 
cells and occurs only in the glycolytic pathway. We 
have found, in the full-term infant, that aldolase 
activity is high at birth and gradually reaches adult 
levels during the first 36 weeks of life. The pre 
mature infant has higher levels than the full-term 


infant 
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Iwo other enzymes, active in red cells and o« 
curring only in an alternate pathway of carbo 
hydrate metabolism, have also been measured in 
infants and adults. These are glucose-6-phosphate 
dehydrogenase and 6-phosphoglucome dehydro 
genase, which are mvolved only in the first two 
(oxidative) steps of the pentose phosphate shunt 
pathway. The levels of activity of these enzymes 
were also found to be high at birth, again taking 
approximately 35 weeks to reach the lower adult 
levels. The level in the premature infant 1s sig 
nificantly higher than in the full-term infant. A 
few unexplained low values for glucose-6-phos 
phate dehydrogenase have been found in Negro 
infants. The highest values for all three enzymes 
were found in children with various types ot 


anemias 
Discussion 


SoLoMAN A. Kaptan, Brooklyn: This is a very 
elegant demonstration of the possible existence ot 
the hexosephosphate shunt in the newborn infant. | 
have a few questions to ask 

The first is whether there is any evidence that 
the other enzymes of this shunt are present im the 
newborn infant. As we know, for any metabolu 
pathway to be operative, all the enzymes have to be 
present. We know that in galactosemia only one 
specific enzyme is absent, and so persons with 
galactosemia are unable to handle galactose. Is there 
any evidence that, for example, transaldolase 1s 
present in the red cells of the newborn infant? 

The second question I should like to ask 1s 
whether there is any correlation between the num 
ber of nucleated red cells and the measured activity 
of these enzymes. We know that the oxidative 
Krebs cycle is present in the red cells of those 
species which do have nucleated red cells; the 
human, having no, or very few, nucleated red cells, 
can not take the breakdown products of glucose 
further than lactic acid 

The third point I would like to make is rather 
a comment than a question, and that is the comment 
that aldolase—I am not speaking of transaldolase 
aldolase really has some role, as far as I understand 
it, in the hexose monophosphate shunt. It 1 
responsible for the equilibrium between sedoheptu 
lose 1,7-diphosphate and tetrose phosphate and phos 
phoglyceraldehyde I think the statement that 
aldolase operates only in the hexose monophosphate 
shunt might have to be modifed in view of this 
evidence. Perhaps you would like to say something 
about that 

Marvin Baltimore: | was wonder 
ing whether the standard of reference for activity 
was hemoglobin or the number of red cells. If the 
latter was used, were nucleated red cells counted ’ 

A second question. What was the mode of de 
livery of these infants? We have found something 


487 


: 


M 


very witeresting im following sugars ol newborn 


administration of glucagon, a hor 
Incidentally, 


infants after 
mone which activates phosphorylase 
we have been able to demonstrate phosphorylase 
activity in both newborn and adult red blood cells 
We 


cesarean section do not show a hyperglycemic re 


have found that infants delivered by elective 


sponse to glucagon, whereas all infants, both full 
delivered do. 1 


the delivery 


term and premature, vaginally 


whether mode of 
ettect 
other enzymes in the red cells 
Salt Lake ¢ 
should like ask 


(sross, by one ol 


was wondering 


might have some on the activity of these 


itv: | have two 


VINCEN1 


questions | to One these 1s 


suggested, Dr your slides which 


fetal levels of 


However, | did not hear you mention 


showed levels of hemoglobin and 


pyruvic acid 
the correlations that might exist between these two 


hearing more 


variables and would be interested in 


this. Also, I 


studies of 


wonder whether trom your 


the citric 


about 


previcts acid cycle and your 


present study you would care to say anything about 


you might expect to exist 


the 


the relationship that 


between citric acid cycle activity and activity 


the enzyme systems of which you speaking 


here 
DeNnMAN HAMMOND, San Francisco 
this 


I was par 


ticularly interested in because of a sumilar 


interest in the hypoglycemic periods of premature 


We had the opportunity to study a series 


infants 
of premature infants by means of epinephrine and 
vlucagon tolerance tests done serially during the 
first few weeks of life, three to five times on each 
infant. We found that the response to both epineph 
of all 
weights was good at all ages, and yet there seemed 
somewhat 


rmne and glucagon by premature intants 


to be a tendency to maturation of a 


sluggish initial response to these glycolytic agents 
ty the end of the 
having a much more adult type of response 


first week the infants were 


They 
during 


good hyperglycemic even 


marked 


had a response 


their periods of rather fasting hypog! 


cemia. They also had a response from their tasting 


hypoglycemia before their diet had been sufficient 


to explain it on the basis of increased calorie im 
take 

| wanted to ask Dr 
of her studies might explain some of these differ 


Gross if she felt that any 


ences, and whether she thinks this might be related 
to qualitative differences in glycolysis at this age 
she has had the 


1 want to further ask whether 


to study aldolase and 


opportunity serum values of 


whether she can relate serum aldolase to states otf 
hemolysis, such as erythroblastosis or other hemo 
lytic anemias 

Tuomas H 
ask if the carbon 
measured at the same time 


and that of others that the blood carbonic anhy 


Snerarp, Seattle: | should like to 
anhydrase in the red cells was 


I notice from our work 
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drase rises at about the same time that these 


enzymes drop 
Y1-YunG Hs1a, Chicago: | should like to 


reemphasize the importance ol genet influences 


In this paper, Dr. Gross 


upon enzyme systems 
has shown that the glucose-6-PO, dehydrogenase 
system varies not only on the basis of maturity but 
also with the familial background. The same varia 
tions undoubtedly are present in all enzyme systems 
By bearing the genetic factor im mind, the variations 
can be more meaningfully segregated 
Since 


Gross has 


the 


Dr 
ol 


Roper Toronto 


been working in the anaerobic 


SLATER, 
part cycle 


breakdown of sugar, | wonder what information 


there is about the effect of anoxia on this enzyme 

system 
Rurn 

other 


Kaplan, the 
the 


Dr 
have 
We 


tempted transaldolase or any of the other enzymes 


San Francisco 


only enzyme assay we done 1s 


6-phosphogluconic dehydrogenase have not at 
which are involved in the hexose monophosphate 
1 feel we need to do more work to clearly 
delineate the fact that 
activity. I hope to start this very soon. My plan is to 


shunt 


we are measuring shunt 


use differentially labeled glucose and to incubate it 


with the red cells and then try to decide from the 


COs labeling whether or not we are 


I know that more work has 


pattern ot 
vetting shunt activity 
to be done and that in a sense I am taking a liberty 
in talking about shunt activity when I have only 
viven you one enzyme determination 

You asked 
cells in the presence of these enzymes. It seems to 
that the honor of getting 


up before these combined societies I somehow en 


about the number of nucleated red 


me every time I have 
croach upon a field about which I know nothing, 
namely, hematology—and it has happened again 
I really am interested in carbohydrate metabolism, 
and somehow I get involved with red cells. I am 
not a good enough hematologist to do a decent 
blood cell count, and [| therefore have not included 
the number of nucleated red cells or the reticulocyte 
count, and I wish I had. I wish someone who was 
interested would come and work with me and do 
this part of the study 

I was asked I guess | was not asked, | was 
told that aldolase probably is not involved in only 
Perhaps this is so, but | 


the 


the glycolytic pathway 
think that 
pathway 
Dr. Cornblath asked a 
namely, what is our standard of 
difficult thing 


its primary effect is in givcolytic 


very probing question, 
reference for a 
We 


found ourselves working in a field in which not very 


tivity. This is an extremely 
many people had gotten into print yet, and so we 
had to what 


activity We used a standard 


more or less our own choice as 


standard of to use 
which I no longer am satisfied with, and I would 


like to change it publicly now so that if anybody 


— 
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else gets involved in this field we can be talking 
thing. We 
packed red cells and have referred everything to 
that. I think this is not 
should add to that the hemoglobin content of that 
1 ml. of packed red cells and refer to that as well 
Then I think we would have a 


about the same have used 1 ml. of 


very good and that we 


as to the volume 
little better standardization of activity 

| do not know about the mode of delivery of these 
infants, and I think it is an extremely worthwhile 


question, and one which I hope to pursue when | 


return to San Francisco 

| appreciate Dr. Kelley's questions because they 
give me the opportunity to say a couple of the 
things that time did not permit during my presenta 
It occurred to us that possibly the level of 
would fall at about the time that 


hemoglobin dropped to 


thon 
enzymes same 


fetal normal values and 
that if this were the case it would make the study 
much less interesting. Therefore we did about 30 
determinations of fetal hemoglobin along with our 
enzyme determinations and found that there was no 
such correlation. This was particularly striking in 
premature infants, where we had negative corre la 
tions in two ways: On the one hand, we had 
premature infants who still had high levels of fetal 
hemoglobin and whose enzyme levels were fairly 
normal; on the other hand, we had infants who 
still had high enzyme levels whose fetal hemoglobin 
had dropped. So apparently there is no clear-cut 
correlation with fetal hemoglobin 

As far as pyruvic acid is concerned, the reason | 
measured it was to see what correlation there might 
be with over-all carbohydrate metabolism 

| have been asked by several of the discussers 
what relationship I feel these results have with the 
over-all picture of carbohydrate metabolism in the 
newborn infant and what connection these observa- 
tions have with previous studies that I have done in 
anaerobic metabolism. My feeling is that in this 
study I have probably been dealing with metabolism 
in the red cell alone and that probably this is not 
representative, unless it is purely fortuitous, of 
what is going on in the liver 

| have been asked how this fits in with citric acid 
cycle activity, which has interested me in the past, 
and I have been asked by Dr. Hammond about the 
relationship to his very elegant studies on epineph 
rine and glucagon in premature infants. Along 
with him, I really want to know what happens im 
the livers of these babies. I only started out using 
an accessible tissue, the red cell, but having done 
so 1 am fairly well convinced from our studies that 
we do not know anything yet about what is going 
on in the baby’s liver just because we have some 
interesting observations in the red cells. I think 
this is strictly red cell metabolism 

We have not determined serum aldolase, only red 


cells, and in the studies that we have done in persons 


who have hemolytic disease, which | showed you in 
the last slide, all of our enzyme levels were high 
in every type of anemia which we tested 

We have not 
do not know the effect of anoxia 


anhydrase; we 
| think they are 


studied carbonk 
very good questions 


Dr. Hsia, thank you for comment about 
think the 


levels probably have some genetic defect 


your 


genetics, | babies with the very low 
enzyme 
Perhaps they are primaquine- or naphthaline-sen 


sitive 


Thallotoxicosis: Neurologic Manifestations and 
Methods of Treatment. |’) H. CH 
W. B. Sravinona,* H. Davis,* T. KNiKer,* 
and T. C. Panos, Texas 
intoxication 

vear, All be 

marketed 

sulfate in a 


Fourteen children with thallium 


have been studied during the past 


came ill following ingestion of a newly 


pesticide containing 3% thallium 


crushed vanilla wafer base. All patients developed 


alopecia. Outstanding among clinical manifesta 


tions was evidence of involvement of the central 


nervous system, which occurred in 10> patients 


The remaining four apparently suffered only 


alopecia. The multiplicity of neurologic involve 


ment is indicated by the following: Weakness oc 
curred in 9 patients; lethargy, in 9; ataxia, mn 9; 
tremor, in 9; irritability, in 7; headache, in 6; coma, 


in 6; hyperreflexia, in 6; convulsions, in 5; 
Gastroimtestinal 


Two 


and respiratory paralysis, in 4 


symptomatology was not conspicuous 
patients died; one was left decerebrate 
Diagnosis depends on a high index of suspicion, 
especially in cases with bizarre neurological dis 
turbances before alopecia appears. Identification of 
thallium in the urine represents the only accurate 
positive diagnostic measure. A new technique for 
this determination has been developed, based on 
extraction of HNOsdigested urine with dipheny! 
thiocarbazone (Dithizone) and subsequent estima 
fitted 


methods, amounts 


tion in a flame spectrophotometer with a 


photomultiplier tube. By these 
as little as O25yg. can be detected 

Methods of 
books of toxicology have been quite disappointing 
thiosul fate, 
pilocarpine ) 


therapy described im current text 


diuretics 
Neither 


(sodium iodide-sodium 
iodide, cystine, 


(BAL) nor 


found to be an effective thera 


potassium 

dimercaprol edathamil 
(Versenate) was 
agent in the present series. Sodium lactate 


with 


peutic 
cases 
conclusive benefit. On the basis of 

pharmacol. et toxicol. 12:3600, 1956) 
report of the protective and therapeutic effective 


suggestive but in 
(4 la 
encouraging 


was used in two 


Lund’s 


ness of Dithizone in experimental thallium poison 
this 
glucose to six patients, in dosage of 10 mg. per 


ing (rats), substance was administered with 


Since very large 


kilogram twice daily by mout! 


* By invitation 


_ 
_ 
1x0 


A. M. 


or goilrogenic 


doses are potentially diabetogeni 
actually the 


must 


and may potentiate toxicity of 


thallium, 
Clinical improvement was apparent in five ot the 
six patients, although this improvement was not 
ot 


caution in dosage be exercised 


increased execretion 
etfects 
that 
Dithizone 


accompanied by urinary 
thallium. No toxic 
served. It is 
further 
intoxication 


of any kind were ob 


concluded the results warrant 


cautious trial of in’ thallium 


Discussion 


trom 


Dallas, Texas these 


to 


Pratt, 
customary 


L 
retrain com 
mercial names and but | 
it would not be helpful to all of us if the author 
would repeat again the name of this preparation 
and what it says on the label about it 

lames B. Stppury Jr, Baltimore: Observations 
of response to therapy in two cases, one severe 
and the other thallium 
a possible approach to such 
steady 


societies it 1S 


advertising, wonder if 


mereury polisonng severe 
suggest 


In the 


posoning, 


there was 
ot 


marked 


intoxication first case 


deterioration during two weeks corticotropin 


(ACTH) 
improvement within 4% hours ot the institution of 
the salt 
the edathamil 


mprovement 


administration and objective 


ot 


the 


with disodium 


therapy 
edathamil 
effected 
objective 


second case 
but 


within 


distinct 
atter 


there was 


24 


intravenous hydrocortisone therapy 


no 
improvement hours 
rhe combina 
tion of agents may prove to be clinically useful 
Mouse protection tests with the edathamil salt 
showed no effect for mercury or thallium potson 
ing, but both and 
edathamil have not been 
believe that Dithizone 
dicated in those Negroes with the genets defect 
as described by Dr. Zinkham 
Lower, Buffalo: How soon after 
in 


corticosteroids 


studies using 


yet undertaken 


would be contram 


Cuartes U 
did the patient 
Can the authors give us any idea of 


ingestion manifest signs ol 


toxication ? 
how much thallium must be ingested before signs 
of intoxication appear © 
Kier, Pittsburgh 
in interpreting the slides, 
that when Dithizone was added not only 
of thallium not but it 
to decrease. Now, this may be a misinterpretation 
The question, then, is this Does this possibly 
the determination 


Maybe | was wrong 
but it to me 
did the 
seemed 


seemed 


secretion imcrease 


of the material 


interfere with 
in the urine? 
P. H. CHAMBERLAIN, 
answer to Dr. Pratt's question, I 
would like to show 
We like 
especially in Galveston 
Roach or Kingtex, very 
smells very good, and it is just the right 
for toddlers to pick up. It 1s made in Corpus 


Texas: In 


slide 


Galveston, 


have a 


advertise Mr. Echols, 
This preparation, Echols’ 
tasty; it 


do not to 


Powder, is 


thing 
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Christi and it sells for 60c On the 


bottle it says roach, large red ant, small ants, and 


an ounce. 
mouse poison 

Dr. Sidbury, we did not use cortisone on any 
our patients. We found several references to 
its ineffectiveness in the literature. Concerning 
the use of Dithizone for Negro patients, it was 


ot 


used for two Negro patients in our series and we 
found no evidence of any hemolytic anemia during 
treatment or months after treatment 

Dr. Lowe, asked when intoxication 
peared. The time that 
peared in our patients was about 12 to 14 hours 
That of the in 
we knew exactly the ingestion 
In most of our cases the time of ingestion 


you ap 


earliest intoxication ap 


after ingestion was one Cases 


which when oc 
curred 
was surmised or calculated 

As to the question of how much thallium is re 
quired to produce this intoxication, I can say that 
nobody knows for sure. However, the dosage for 
epilation that was used in the past in the treat 
ment of ringworm of the scalp in children was 8 
mg. per kilogram, and with this dose many cases 
intoxication occurred. Several workers have 
reported that dosage of half that amount, 4 mg 
per kilogram, has resulted im mtoxication 

Dr. Klein, I believe that the reason these slides 
tended to show that the thallium decreased after 
the onset of dithizone therapy was that most ot! 
these patients had been ill for one or two weeks 


hefore we saw them, and I think that the thallium 


of 


excretion was decreasing anyhow 


The Obstructive Factors in the Pulmonary 
Hyaline Membrane Syndrome of Newborn 
Infants. Joun M. Craic, Kevin Fenton,* and 
Davin Gittin, Harvard 

newborn infants dying with 


Lungs from 


pulmonary hyaline membrane formation were 
compressed and then expanded in a bell jar under 
positive and negative pressures During the period 
of expansion, latex, gelatin and India ink, plasma 
and India ink, and plasminogen-streptokinase and 
plasmin solutions were allowed to fill the trachea, 
bronchi, and the lungs. The 
latex-injected lungs were then subjected to cor 
rosion and studied directly or imbedded in celloidin 
and sectioned at 100u to 200u. The gelatin India 


ink and albumin-India ink and plasmin injected 


alveolar spaces 


specimens were fixed in cold formalin, imbedded 
In selected areas recon 


in paraffin, and sectioned 
struction of serial sections was performed on the 
gelatin-India ink All the in 
jection studies and reconstructions show that the 
hvaline membrane is truly obstructive, preventing 
the filling of the alveoli, though the areas up to 
the membranes obstruction fill with ease. They 
show that, even though the alveolar ducts were 
greatly overdistended, no expansion of the terminal 


preparations ot 
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alveolh occurs, that little of the injection material 
enters the terminal alveoli, and that fine extensions 
of membranes can be traced into the terminal 
alveoli. These results confirm the early findings of 
Farber and Wilson (Arch. Path. 14:437; 450, 
1932). In anatomically normal lungs, filling of the 
distended terminal alveoli can be accomplished only 
after repeated expansion and compression of the 
lung for removal of entrapped air bubbles, while 
membrane syndrome 
filling of the ex 
While 


partially 


in lungs with the hyaline 


there is immediate complete 


pansible alveolar spaces activated 


plasmin will remove 


fresh-frozen dried and 


plasminogen or 
hyaline membranes from 
mounted sections of lung, distention of such fresh 
lungs with plasmin in saline or buffer at a limit 
of up to 380 units per cubic centimeter will not 
significantly remove the membranes after 1- to 12 
hour incubation periods, though such instillations 
at levels of 600 units per 
cause definite alteration in the membranes at one 
hours ot 


cubic centimeter will 


hour and their disintegration at three 


incubation 
Discussion 


New York: Since im 
syndrome 


A. SILVERMAN, 


many examples of hyaline membrane 


the hyaline material is not 
lung, and 


uniformly distributed 


throughout the since the degree of 
is often as severe in the areas where 


where 


atelectasis 
no hyaline membrane is seen as in areas 
the material is abundant, | should like to ask Dr 


Craig whether there was filling of the atelectati 


portions of the lung where no hyaline membrane 


was present 
| should like to ask 


plasmin 


FrepertcK C. Seattle 
about the utilization of the 


Since there is a large amount 


Dr. Craig 
which was injected 
of naturally occurring plasmin inhibitor in tissue, 
| wonder if the plasmin was inactivated in the 
lung or utilized in proteolysis although there was 
no change in the hyaline membrane. Further, was 


of an inhibitor looked for in the 


the presence 
control preparations 

Sruart S. STEVENSON, 
tempted to test the ability of bovine fibrinolysin 
(Parke, Davis) to 
hyaline membrane in a small series of 
pigs subjected to 98% 
intratracheal fluid 
able to make membranes in 
guinea pigs 
pigs breathed a 
until they died, or up to a four-day period, Of 
the 10 pigs, 13 developed thick hyaline 
membranes and the seemed to be 


Pittsburgh: We at 


prevent the formation ot 
15 guinea 
which were oxygen and 
Previously, we had 


ot 


ammoti 
about 
he 


constantly 


been 


under these conditions guinea 


fibrinolysin aerosol 


guinea 
fibrinolysin 
formation of the 


ineffective in preventing the 


membranes or in lysing them 


Ropert 
last two years tried plasmin in some clinical cases 


Cooke, Baltimore: We have for the 


This material was prepared according to the 
method of Kline and is a purified material which 
We have used it by 


evidence whatsoever 


can be given intravenously 
aerosol. I can not give any 
therapeutic 
there was no obvious tox ity, at 


to indicate its effectiveness. I can 
only state that 
least in infants or somewhat older children. The 
dosage that we used was somewhat low, | think, 
to this 100 units per milliliter 


material 


report, 
that 
intermittent positive pressure 

Joun M. Crai, 
Silverman's observation, regarding the areas where 
the membranes do not occur, one thing that these 


according 


was the was given by aerosol by 


toston: In answer to Dr 


reconstructions do bring out is that the areas with 
out membranes are peripheral to the areas with 
membranes and yet these areas do not expand, be 
cause of the proximal obstruction, We had a 
similar uniform appearance throughout all the four 
or five specimens in which we got good injections 

In answer to Dr. Moll, we had difficulty 
what we believed were inhibitor substances. We 


with 


originally used plasminogen and added streptokinase 


and were unable to get any demonstrable effect 


We have no evidence or data on the presence ot 
very high dosages oft 


inhibitor, although the 


plasmin which we had to use to remove the mem 


brane certainly suggest that an inhibitor may be 


present 


Polarographic Studies in Premature Infants. 
MarrHa Hatey.* Witttam T. Newsom,® and 
Hat C. Becxer,* New Orleans. Introduced by 
R. V. PLatou 
The advantages of using polarography as a means 

of determining the physiology of tissue oxygen are 


numerous. In the past, open-tip plane electrodes 


been estimate of 


have used only to obtain an 


relative “oxygen tension” changes. The need for 


method of measuring the availability ot 
cells of 
continuous 


ty manipulation of certain 


some 
oxygen to the a particular tissue im a 


quantitative and manner seems to be 


of primary importance 


of physical chemistry and electronics, 


equations 
it became evident that " was feasible to measure 


the number of moles of oxygen available at a 
specific area in a variety of media 

By using specific equipment, a numeri al factor 
can be determined which, when multiplied by the 
meter readings of that equipment, yields a number 
which we believe to be a close approximation ot 
the number of moles of oxygen diffusing to the 
This we have called 


elec trode second 


oxygen availability (OA), and this has been shown 


area per 


only with the oxygen concentration in a 


to vary 


specific tissue or with differing diffusion co 


efficients of various tissues im specific oxygen 


concentrations 
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We have studied oxygen availability in the skins 
of 25 premature infants having birth weights from 
470 to 2000 gm. Concomitant serial determinations 
of body temperature, systolic blood pressure, pulse 
rate, and respiration were also made at intervals 
during the first 72 hours of life’ Differences be 
tween those infants who died and the surviving 
were difficult interpret because 
differences in care, particularly in 
Skin oxygen 


premature 


infants to of 
regard to sup 
oxygen availability 
the 


supplementary oxygen showed wide variation from 


plementary 


values in normal babies without 


baby to baby, which represented, in part, varying 
diffusion coefficients of the skin. For this reason, 
consistent relationship between skin oxygen avail 
abilities and such determinations as blood pressure, 
rate, and temperature could 
by 


pulse rate, respiratory 


not be shown. Several of the babies studied 


specific experimental design exhibited to us 


interesting data regarding the physiology of skin 
oxygen, From observations made to this time 
on many babies, both normal and abnormal, we 
there is evidence that Significant amounts of 


Our data 


teel 
oxygen are absorbed through the skin 
indicate that oxygen from this source 1s not made 
available, at least to the skin of other parts of the 
hody. In determining oxygen availability in the 
skin and by eliminating that amount oft this value 
due to absorption through the skin, a useful index 
of cardiopulmonary function can be serially 
determined by varying the oxygen concentration 


of inspired air 
Discussion 


understand 


As | 


One impresses 


Ricnarp L. Day, Brooklyn 
this electrode, it works in this way 
current flows only 


for 


a fixed voltage on it, and a 


when there are oxygen molecules available 
electrolysis, and flows in proportion to the number 


of molecules at the tip. The moment the current 
begins to flow the number of molecules adjacent 


the concentration 


wradient 


and a 
the 


declines 
At 


reaches a 


electrode 
up 


to 
current declines 


value, the 


is set first 
steady 
the 


the tension 


rapidly, and then it 
of which is 
of 


level determined by diffusion 
characteristics the tissue and of 


oxygen 
Tension of a gas is related to the number of 


molecules per cubic centimeter However, in the 


body, the situation is made complex by the presence 


of hemoglobin, which accepts a lot of oxygen at 


low tension and in a nonlinear mannet Serum, 
in contrast to hemoglobin, can only accept small 


amounts of oxygen, even at very high pressure 
Under the conditions of the experiment, as | under 
stand it, oxygen passes through tissue to the elec 
trode tip from a source which could be hemoglobin 
or could also be serum, if the patient is breathing 
100% oxygen. In rats I found that the galvanom 


eter showed times as much 


two and one-half 
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current flow when 100% oxygen was breathed in 
Only some 10% more molecules ot 
however. Per 
“oxygen avail 
what the 


air 
oxygen could have been available, 
haps I would understand the term 
ability” better if Dr. Haley would 
increase in galvanometer reading is when 100% 


stead of 


Say 


oxygen is breathed and what the change in oxygen 


availability would be, by her definition, if the 


one-half times 
We, 


measurement 


current should increase two and 
SAMUEL KAPLAN, Cincinnati 
been interested in the polarographic 


of tissue oxygen availability and the mechanisn 


too, have 


of action of implanted solid cathodes Some of the 
factors which affect current flow include cathode 
and local variations in tissue tempera 
Could Dr. Haley tell us whether 
skin temperatures? These findings 
would not be as significant if the skin temperature 
changed during the measurements of skin oxygen 


movement 
ture and pH 


she measured 


availability 

It would also be of interest to know how long 
the cathode was implanted before readings were 
taken. Dr. E. C. Matthews, of our group, has 


measured oxygen availability in infants by im 


planting the cathode subcutaneously, rather than 


intradermally, and he found that stable readings 
were obtained only after a period of about 8 to 12 
hours 

The 
flow has been of 
slight movement of the cathode could produce a 
“stirring” effect in 
current flow 

Martua Harey, New Orleans: Dr Day, I be 
lieve that I can answer your question concerning the 


small changes in current 
Perhaps 


significance of 


some concern to us 


and result in an increase 


amount of increase in oxygen availability when 
100% oxygen is breathed, since this value would be 
dependent upon so many variables in any specific 
mstance, some of these variables being the diffusion 
coefficients of the tissue involved and also the rate 
of blood flow to the tissue, along with the capacity 
of the lungs to oxygenate the blood. It is because of 
these numerous variables, that are unmeasurable 
as such, that we came to derive the concept of 
measuring “oxygen availability.” By the mathemati 
cal derivations shown, oxygen availability expresses 
the number of moles of oxygen diffusing to the 
amd, 
the 


electrode surface per unit area per unit time 


thus, to the tissue involved This obviates 
necessity of knowing the exact diffusion 
cient of a particular tissue, or rate of blood flow, 


Thus we are 


coeth 


or percentage saturation of the blood 
measuring a value which is a composite of these 
variables, which individually are either unmeasur 
able or difficult to ascertain at the present time. | 


can not at this time answer your important question 


concerning hemoglobin saturation and oxygen avail 
ability, for the above reasons 

Dr. Kaplan, we made simultaneous measurements 
environmental, and skir temperatures 


of rectal, 


SOCIETY TRANSACTIONS 

We are not able to show any consistent polaro 
graphic changes with changes in these. As you 
know, Brink and Davies in 1942 stated that with 
temperature changes in the range of 27 to 37 C 


the solubility of oxygen and the diffusion co 
efficients vary inversely, thus making temperature 
corrections negligible. All of our temperatures fell 
within these ranges 

Our cathode, we found, gave us acceptable read 
ings after having been inserted for from 20 to 45 
minutes. We 


the cathode slipped out of 


obtained acceptable readings until 


position or until the 
period of study was over. In instances where the 
positioning became unsatistac tory, remsertion was 
carried out in the standard manner 


We realize that any motion of the baby can 
affect the readings of the polarography. We used 
when the infants 


mly the measurements secured 


were quiet. The others could not be evaluated 


New Method for Detection of Poliomyelitis and 

Other Antiviral Antibodies in Human Sera. 
Hopes, D. Zere,* Wacrer I. 
Bercer,* Mt Hos 


Horace L 
Hlencey,* and 


pital, New York 


We have reported that if the lower edge of a 


Sinai 


strip of filter paper is placed in a suspension of a 
virus the virus rises upon the paper and becomes 
The 


experiments to be described show clearly that the 


distributed in a regular, reproducible manner 


upward spread of virus is decreased when serum 


containing specific antibody is placed in a band 


filter 
does not exhibit this effect 


across the paper. Serum without antibody 


The “blocking” action 
of specific antibody has been observed with polio 
The “blocking” 


of polioviruses by human sera which contain neu 


viruses and with six other viruses 


tralizing antibody is type-specific 
Vethods.—Whatman filter 
into strips 12 by 1.75 cm. Each strip is marked off 


by light pencil lines into 1 em. spaces (numbered 


paper No. 3 is cut 


1 to 12) and suspended from a rubber stopper and 
autoclaved. Poliovirus cultivated in monkey kidney 
tissue is diluted to a concentration of 100 TCDs 
per milliliter in 0.85% NaCl containing 10% boul 
lon broth. Thirty milliliter of the diluted virus is 
placed in a sterile bottle surrounded by ice. The 
serum to be tested (previously inactivated at 56 ©) 
is then distributed evenly over Spaces 3 and 4 of 
the filter paper. The paper is placed in the bottle 
containing the virus with only the lower half of 
Space 1 below the surface of the virus suspension 
After one hour the strips of paper are removed and 
each paper space is cut off and placed into a 
monkey kidney tissue-culture tube 
tubes are incubated and observed for virus cyto 


Tissue-culture 


pathogenic effect in the usual manner Neutralizing 


antibody titers of the sera used in the paper tests 
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were determined by standard tissue-culture methods 
Results 
with 


Sixty-seven successive tests (134 paper 
14 human sera have given virtually 
detected by 


strips) 


identical results. Virus was tissue 


culture on every wet space of every paper strip on 
antibody had been 


which containing no 


placed. In contrast, no virus was found above Space 


serum 


6 on any of the paper strips treated with serum 


which contained type-specific poliovirus antibody 
No virus was detected above Space 4 in the vast 
majority of such strips. The “blocking” action 1s 
demonstrable with as little as 0.025 ml. of serum, a 
quantity readily obtainable by tinger puncture 

For practical purposes, the placing of a singh 
paper space into a single tissue-culture tube gives 
correct information regarding the presence of ab 
sence of poliovirus antibody. This is true of Space 
7, for example, in each of the 67 successive tests 


performed. When a pool of Types 1, 2 and 3 polo 
viruses is tested against a serum, only that type of 
virus against which there is no specific antibody 
in the serum can be detected high on the paper 

Summary \ new method for the detection ot 
poliovirus antibody is described. With a quantity 
of serum obtainable by finger puncture and a single 
tissue-culture tube it is possible to determine whe 
ther an individual possesses antibodies against all 
three types of poliovirus 

It is clear Salk vaccine 


do not immunize all children to poliomyelitis. Fur 


that three imjections of 


thermore, a fall im antibody titer occurs in an 


appreciable percentage of vaccinated children with 


passage of time, so that booster injections are re 
quired. It is suggested that the method described 


here may be a valuable screening test for dis 
tinguishing immune from nonimmune persons in a 
polio vaccination program which aims at complete 


protection 
Discussion 


Rosext Warp, New York: | should like to take 
this opportunity of expressing my admiration for 
this work. It 


seems to have both practical as as possibly 


brilliant and imaginative piece of 
well 

fundamental importance 

I have a question tor Dr. Hodes which relates 
to the possibility of differences in kind as well as im 
amount of antibody during the early stage of polio 
myelitis in contrast to antibody in the convalescence 
been 


1 he 


differences 


stage. Dr. Brunner in our laboratory has 
working with the Dulbecco plaque method 
that 


might be observed 


results sugwest such qualitative 
I am wondering if, with the 
paper strip method, Dr. Hodes has any indication 
that perhaps such qualitative differences occur, 
Cuartes A. JANEwAY, Boston: I should like to 
congratulate Dr. Hodes too on a beautiful piece 
of work, which is another example of how virologi 


cal methods are being simplified to a level where 
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they can be used not just as research tools but as 
practical means of studying disease by many per 
sons 

I think one suggestion that might be made is that 
the reverse technique of tagging antibody instead 
of trying to tag the virus might increase the ease 
with which this out 
Namely, if the Coons technique, which is being 


method could be carried 


used a good deal now for the localization of virus 
the 


im tissue-culture cells, could be applied to 


presence of virus in the upper portion of the strip, 
the blocking action of immune serum perhaps could 
be demonstrated without having to go through re 
inoculation of tissue culture for detection of virus 

Davio T. Karzon, Buffalo 
dication as yet of the quantitative relationships of 


Do you have any in 


this method and other standard neutralization tech 
niques such as metabolic inhibition? In other words, 
what is the sensitivity of this method ? 

Second, could you give us some of your thoughts 
om the mechanism of the antibody block of virus 
migration ? 

Winttam A. Retry, San Dr 


Hodes is disappointed in the ability to successfully 


Francisco If 


tag this virus with Pe, | should like to give him 


courage by saying that he has an illustrious com 
pany. It is a hard job, from what little | know of it, 
to tag a virus or bacteria or even a chemical com 
pound. For the interest of those who would like to 
know something about it in general, let me state that 
when you put a radioisotope against anything there 
is a possibility of disintegration from the internal 
radiation. Also, when working with iodinated hu 
man serum albumin, rose bengal, ete, we find by 
audioradiograms that within a week some of these 


which 


compounds lose some of their radioisotopes 
are then free and a source of error of measurement 
If there is elemental phosphorus in the system (in 
monkey tissue culture of poliovirus), this also 1s 
another complication. This is a problem for radio 
I should like to offer encouragement and 


this When 
the method of tagging the virus is finally worked 


chemists 


method 


congratulation on ingenious 


out, it will probably be very helpful 
KLEIN, What is meant by 


immune persons 


ROBERT Pittsburgh 


distinguishing from nonimmune 


antibody level 
De. Mark, 


tests have been tried using whole blood on the 


by 


Chicago: | wonder whether these 


strip, as it would seem to simplify the method fur 


ther 

Horace L. Hopes, New York: We 
actually studied early antibodies as compared with 
W c have 
tion that things change in persons who have been 
think that what Dr. Ward has 
in mind is that post-vaceination antibody is not the 
same think that this 


is probably going to turn out to be correct. We 


have not 


antibodies after imfection some indica 


vaceiated, and | 
antibody | 


as neutralizing 
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have several hints as to why this may be so. I can 
not go into them all now, except to say that when 
one titers out neutralizing antibody and the anti 
body by the strip method they come out differently 
in both directions. The strip method is more sensi 
tive in detecting a small amount, apparently, of 
antibody, whereas the neutralizing method titers 
out higher 

We have 


of 


Dr 


antibody 


actually tried Janeway'’s sug 


the 


not 
lagging 
from his department through Dr. Gitlin we tried 
the 


gestion Sut with help 


to put fluorescent anti-y-globulin serum on 
paper strips after they had been exposed to virus 
and after the serum had been put on them, with 
the idea of seeing whether there would be a differ 
ence in the fluorescent pattern 

I hate to mention just a couple of experiments, 
but I will say that with the serum Dr. Gitlin sent 
us we were able to show a difference. There was 


band around Spaces 


the 


a fluorescent concentrating 
4, 5, containing 
antibody We 
have tried to make this fluorescent anti-y-globulin 
We hence | 
speaking only of a few experiments. We certainly 
will pursue this procedure, perhaps with Dr. Jane 


and 6 im presence of serum 


This was not so with normal serum 
not been successful; am 


have very 


way and Dr. Gitlin’s help 

Dr. Karzon asked about quantitative aspects, and 
I think | have answered in part. We got on to this 
with “Z” 


antibody 


because mice immunized virus did not 


to 
serum and yet we were able to demonstrate an anti 


seem show any neutralizing in their 


body by the paper-strip method. Perhaps it is a 
more sensitive method 

As regards the mechanics of the test, | think 
there are a good many possible theories. From 
the little that the 
Dr. Gitlin, there probably 
the strip of paper in optimal proportions such as 
Oudin 


hint we have from serum of 


occurs a union along 
occurs in the methods demonstrated by Drs 


and Ouchterlony and others. There may he 


and a sticking of the complex on to the paper, 
preventing the passage of virus 
Dr 


people have had trouble tagging viruses and other 


Reilly, | am encouraged to learn that other 


things. What you say occurs I think is a part of 


our problem. We can not get over 6uc. per milliliter 
in labeling without destroying the virus 
As to Dr 


when | 


Klein’s question about antibody levels, 
serum 
that 


speak of immune and nonimmune 


as judged by neutralizing antibody, I mean 
nonimmune serum contains no antibody in 1:4 dilu 
tion, and such serum always has turned out to be 
negative on our paper strips. On the other hand, 


serum with antibody in 1:8 dilution has given a 
sharp positive result, and the second pair of sera, 
labeled C and D on my slide, is an example of this 


Finally, the blood. We 
have tried it, and I wish it worked. So far we can 


question about whole 
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not get it to work. We put blood from a hinger 
stick across the paper, and the trouble seems to be 
that after the blood dries the paper does not become 


wet beyond it 


Nutritional and Chemical Pitfalls in the Treat- 
ment of Phenylketonurics by Means of Low- 


Phenylalanine Diets. Davin Y. Y. 
KicHMoND S. Partne,* and W. Eucene KNox,* 
Harvard 

Although several investigators have shown the 


feasibility of maintaining children with pheny! 


ketonuria on a synthetic diet low in phenylalanine 
content, the long-term chemical and nutritional ef 
The 


present paper will report our experiences with 22 


fects of such a diet have not been recorded 
phenylketonuric patients ranging from 6 months to 
OO years who have been maintained on such a diet 
for one year or longer 

It was found that complete chemical control was 
ditheult to achieve, and up to six months’ time may 
be required before the abnormal metabolites can 
children and adults 
phenylalanine 


he eliminated in the older 


Regular determinations of plasma 
ind urine phenylpyruvate were made throughout 
the year’s time. It was found that, although the 
latter rapidly disappeared from the urine, normal 
plasma phenylalanine levels were not obtained until 
later. This indicates the importance 
of getting frequent plasma phenylalanine determina- 
tions, and one that the diet 


is achieving its chemical aim withotf*such controls 


considerably 


cannot be confident 


Secondary rises in plasma phenylalanine in 


previously well-controlled patients occurred as a 


result of (1) slight excess of phenylalanine in the 
diet and (2) inadequate intake of calories or pro 


tems. These were corrected in four stages by 
modifying the diet and improving the palatability 
and variety of food. The clinical and metabolic 


observations made during these study periods will 
he discussed in detail 

Our studies indicate that long-term treatment of 
phenylketonuria by means of a synthetic diet low in 
phenylalanine content can be achieved. However, 
it requires the collaborative effort of a team trained 
in clinical medicine, biochemistry, and nutrition for 
its proper execution 

lx. Horner, Denver: On the basis of the work 
of Armstrong and his group in Salt Lake City we 
have followed 12 patients for varying lengths of 


tome on the dietary regimen which he so clearly 


outlined. In none of these patients did we have 
ny difficulty in bringing serum phenylalanine down 
weeks and maintain 
level this 


these children all became 


to normal levels within three 


ing it at a normal following dietary 


practice. The urines of 


negative within two weeks of dietary treatment 


The discrepancy perhaps hetween some reports of 
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these children might be based on the fact that the 
level was not down to the normal range and it was 
not maintained there for prolonged treatment. Our 
own experience with children now reveals that two 
children who were aged 44% years when treatment 
was started, for whom an IQ was really not ob 
tainable, as they did not speak, were not toilet 
trained, and were completely unmanageable and on 
their way to institutions, are now actually in kinder 
garten and doing extremely well, and two newborn 
infants, who are now aged 2 years and | year, 
respectively, by all standards are developing per 
fectly normally. Perhaps our results are at variance 
with this group because none of our patients have 
been under 


heen institutionalized and they have 


day to-day, supervision 


very close, practically 
medically 

Dr. BLaney, Birmingham, England: We are in 
I have taken over the 


Bickel originally re 


terested in this problem 
study of the cases that Dr 
ported for the last four years. I 
prised at Dr. Hsia’s difficulty in the initial control 


not a synthetic diet 


am a little sur 
of these patients. Using a diet 
but a diet with 
had no difficulty reducing phenylalanine to normal 
levels within two or three days, provided that the 


a phenylalanine caseim——we have 


exceeded a figure of about 15 me 
Very similar to the figure 


ago, 


level has not 
per kilogram per day 
that 
and rather unexpectedly, we found that the calory 
intakes in children exceeded a value of about 90 
This, of course h 
We found that the 


requirements were particularly 


Armstrong reported about two years 


Cal. per kilogram per day 
more than one would expect 
calory susceptible 
to changes in reduction of carbohydrate; that is to 
say, reduction of carbohydrate below certain critical 
values produces high plasma phenylalanine levels ; 
reduction below this level, isocaloric reduction 
does not do the same thing 

Hsia if he would perhaps tell 


trom 


| want to ask Dr 
us a little bit 
his dietary sheets whether these referred to calories 


more. It was not quite clear 


and milligrams of phenylalanine per kilogram. If 


so, the amount of phenylalanine he was giving ts 


about a third of what we give and about a tenth 


of what is usually estimated as a minimal require 
ment daily 

Joun A. ANnvexson, Minneapolis: | am certain 
that we shall be indebted in the future to Dr. Hsia 
for this presentation on the detailed aspects of diets 
for children with phenylpyruvic oligophrenia and 
that we await with interest the publications of the 
It may be of interest to relate the case of 
a small infant in which 


somewhat difficult and led to secondary nutritional 


details 


dietary adjustment was 


problems. We have recently studied an infant with 
oligophrenia in which the diagnosis 


The phenylala 


phenylpyruvic 
was established at 5 weeks of age 
nine content of the diet of this infant was kept 
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the recommendation of 
previous reports. The protein intake was equivalent 
to 15% to 18% the total The infant 
did over the weeks, 
essentially blood 


However, 


low, im accordance with 


of calories 


very well next few with 


normal values, indicating satis 


factory control hypoproteinemia de 


veloped insidiously and edema became evident It 
was found necessary to increase the proteim intake 
of casein, which also, obviously, increased the 
Thus it appeared that we had given 
to all 


of the baby’s requirements, in order to keep the 


phenylalanine 


inadequate dietary protem, necessary meet 


phenylalanine intake minimal 
baby 


mentioned 


There was an incidental in this 


he 


here, as others may also have observed this 


finding 


as well as in one other which may 
Some 
what coincident with the development of the hypo 
albuminemia, a rather severe agranulocytosis was 
This was not associated with infection. The 
to 
sometime after the hypoalbuminemia was corrected 
age, 


failed to become the classical blond blue-eyed in 


noted 


yranulocyte level returned normal, however, 


Incidentally, this baby, now over 1 year of 
fant, as did an affected sibling now J years of age 
The developmental capacity of the infant is perhaps 
around 8O% to 90% 


of normal 


DeNMAN HAMMOND, San Francisco: | was very 
Dr. Hsia tell of the 
anemia in his patients. Several months ago I was 


asked to child 


managed by Langdell, of San Francisco, who 


interested to hear finding of 


see a phenylketonuri who was 


here today 


may be The child had a chrome anemia, 


with a hemoglobin level of about 7 or & gm 
100 
with copius quantities of hemosiderin on Prussian 


He had a 


value and somewhat depressed iron-binding capacity 


per 
He had a very hyperplastic bone marrow, 
blue stam rather elevated serum iron 
of the serum; his hemoglobin wats normal by elec 
trophoretic analysis, and there was no elevation ot 
fetal hemoglobin. The marrow 


This child 


acid and had no response 


was suggestivels 
folie 
at all 


Vitamin 


megaloblastic was treated with 
acid and ascorbic 
after several weeks of therapy. Thereafter 
Bu was added, and he continued to show no re 
During this period he was on a diet with 
intake, 


were 


sponse 


a very low level of protein and when no 


the instituted 


he 
responded within the next two and a half weeks 


further changes im regimen 


except for an increase in his protein intake 
from a hemoglobin level of 7 gm. per 100 cc. to one 
of 11 gm. These latter values were not obtained 
in our laboratory, but we are tempted to speculate 
that the protein content of the diet might influence 
the ability to manufacture hemoglobin or that some 
undefined maturation factor usually associated with 
protein intake might be implicated. [| wonder if 
Dr. Hsia had the opportunity to observe fluctua 


tions in the level of anemia or other hematologic 


changes related to the changes he made in the diet 
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Dr. LanGpet.: I should like to comment a little 
further about the case Dr. Hammond has referred 
to. 

In addition to the hematological problem we have 
also had a complication that has not been mentioned, 
and that is the phenylalanine level being extremely 
low in spite of our increasing the protein, the in 
crease of protein which resulted in a response ot 
and The 
child still has less than 0.1 mg. of phenylalanine 
100 ce 
giving him about 50% higher amounts of natural 


reticulocytosis increase in hemoglobin 


per in spite of everything, when we are 
protein now than are recommended in most of the 
instructions. I like to Dr. Hsia 
had complications im the blood 
phenylalanine remained at much lower than normal 


would know if 


has any which 
level 

Strewarr H Mass I 
should like to get on the record the very practical 


Currorp, Brookline, 


suggestion of Dr. Richard Maisland, of Bowman 
Gray, that we should incorporate in every newborn 
examination a ferric chloride test on the urine 

Niects L Salt Lake City: Firstly, 
raised the question about method. The method that 
Dr. Armstrong uses for phenylalanine determina 
tion is different from the one used in Boston We 
Kapeller-Adler method 


Low, you 


use a modification of the 
in Salt Lake City 

1 also want to agree with Horner that, at 
Salt Lake City, take 
longer than two weeks to get a phenylalanine level 


all the 


metabolites from the urine, as determined by paper 


Dr 


least in usually does not 


to normal and to eliminate of normal 


chromatography 

We have had trouble with anemia only when the 
blood We had 
children in whom the level went below 2 mg. pet 
100 ec., 


The question about diagnosing phenylketonuria 


level went too low have some 


and then we had difficulty 


in the newborn period has some problems. We have 
had children in whom we were able to demonstrate 
in the urine that phenylketonuria was present as 
We also have had one 
the 


early as the age of 6 days 
child took 35 
abnormal metabolite appeared in the urine 

Dr. McLorr, Seattle: We have had about 
children on the diet, and it has taken about two 
to 
Excellent acceptance of this diet resulted 


in whom it days before first 


hve 


or three weeks reduce their phenylalanine to 


normal 
when we began to use the Waring Blendor and 


considerable amounts of banana extract to 


One child, though, did develop a 


used 
flavor it low 
serum protein, which was corrected by increasing 
the amount of the casein hydrolase in the diet 
RicHMOND S 


be permitted to answer a couple of the questions 


Parne, Boston: Perhaps I could 


which concern developments since Dr. Hsia moved 
to Chicago. We have had, as others mentioned, less 


difficulty in getting prompt control of plasma 
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phenylalanine levels in young infants treated at 
home as outpatients, but the institutional experience 
is, unfortunately, as stated 

lhe hemoglobin levels, determined at monthly 
intervals. were observed to fall equally im the con 
trol and in the experimental groups. This had no 
correlation with plasma phenylalanine levels, and 
the fall was unremitting to the vicinity of 7 to 10 
gm. per 100 ml. of blood in the majority of chil 
dren. The phenylalanine levels when extremely low 
(0.4 mg. per 100 ce 
followed by supplementation of the diet with 1 or 
? oz. of milk daily, but we had no clinical ditheul 


or less by our method) were 


ties associated with the low levels noted 
| might mention that, im regard to diagnosis in 
newborns by plasma phenylalanine determinations, 


we have had the experience of following one 
heterozygous mother through a pregnancy and 
following her subsequent blood levels. Her clini 

cally normal child's blood levels have now fallen 
to normal. Both mother and child had plasma 


phenylalanine levels to about 7.5 mg. per 100 cc 


(in comparison with our top normal of 2 mg.) 
for 2 months after delivery. One might have 
mistaken this child for a phenylketonuric in that 
period 

Junius B. RicuMonp, Syracuse, N. Y.: | think 


we all appreciate the caution that Dr. Hsia exer 
cised in commenting on changes in the intellectual 
level of these patients. I think it is also important 
to introduce the whole matter, which has been 
commented on only slightly, of age levels at which 
diagnosis was made and dietary therapy was in 
situted and the relationship of these factors to the 
social and emotional experiences of the person. I 
think that this does emphasize the point that Dr 
Chifford and that is the 
of early From what we 
intellectual growth, it would seem extremely un 
likely that had 


institutional environments for long periods of time 


just raised, importance 


diagnosis know about 


patients who been subjected to 
in early life and were treated only at a later age 
would manifest much change in intellectual growth 
This emphasizes the importance of early diagnosis 
and early therapy if one is to hope for improve 
ment in the direction of positive intellectual growth 

Harry A. WaIsMAN, Madison, Wis.: | 
like to be permitted to remark too on this problem, 
The diet administered 


should 


since it is of interest to me 
to these patients is, of course, a very poorly tasting 
one. In a modified synthetic diet such as Dr. Hsia 
has presented here today, taste 1s important; also, 
the administration of extra vitamins ought to he 
provided for carefuliy in order that the components 
of the diet will be sufficiently utilized 


Now, the dietary amino acids will vary a great 
deal, depending upon the source of the protein 
hydrolysate. Recently, in addition to the more com 
monly accepted casein hydrolysate, there 1s avail 


able a beef hydrolysate in which other amino acids 
are probably as well distributed, or maybe even 
better distributed, so that one does not fall into the 
acids when one 1s 
You will re 


trap of imbalance of amino 
providing an already deficient diet 
member that these amino acids, these casein hydrol 
beef hydrolysates, are made by 


ysates and 


absorption through charcoal. One must be careful 
in presuming that only phenylalanine is removed 

In utilizing phenylalanine antagonists in rats we 
have had much experience in the production of a 
pure phenylalanine deficiency This not only re 
quires a reduced protein intake but also requires 
the administration of B-2-thienylalanine, an antago 
nist for this particular amino acid It is difficult 
to produce a complete deficiency of the plasma 
phenylalanine unless one uses a low-protem diet im 
addition to the phenylalanine antagonist, such as a 
0% casein instead of 18% or 20% 

Now, if one wants to overcome this antagonism 
by the administration of phenylalanine, it is not a 
simple stoichiometric relationship; one can not give 
equimolecular amounts ot phenylalanine to over 
come the deficiency 

In all of the phenylalanine-dehcient rats that we 
have used, we have never seen any anemia This 3s 
of interest to me because, in contrast to some of 
the comments made today, the diet also—I must 
refer back to the diet—may include sources of pro 
tein which are not obvious. For example, potatoes 
contain a fair amount of protein and so do cereals 
Now, all these 
to make one very careful, when adding other food 


little amounts add up sufficiently 


sources to an appropriately deficient diet 

Davin Yi-Yune Hsta, should be 
emphasized that the purpose of the present pre 
sentation is to illustrate the practical difficulties 


Chicago: It 


of reducing phenylalanine levels in the plasma in 
an institutional environment. In our first slide, we 
showed that in the hospital we have very little 
difficulty in bringing plasma levels down to normal 
levels 

We do not question that there is a great deal 
of variation in the mental development of phenyl 
ketonuric children. We ourselves have encountered 
a patient with near-normal intelligence and know 
of several Also, institutionalization un 


doubtedly lowers the 1Q, because of the laek of 


others 
stimulus. However, it should be emphasized that, 
until the present study, all reported cases have not 
had adequate controls It is unnecessary to pot 


dangers of drawing overly enthusiast 


out the 
conclusions from uncontrolled data 

The total phenylalanine intake in Stage IV was 
based upon 400 mg. daily for a 150 Ib. man This 
is approximately half the daily requirement for a 
Balance studies on minimal phenyla 
phenylketonuria will be 


normal adult 
lanine requirements in 


published shortly 
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With increasing evidence that the low-phenylala 
nine diet is useful only in very young infants, we 
must turn more and more to early diagnosis. Dr 
to the Mental 
of 
should be 


Paine and | have recommended 


Health the 
Pediatrics that the ferri 


\cademy 
test 


Section of American 
chloride 
come «a routine procedure at one month of age 
Also, more effort should be made to detect hetero- 
zygous carries of phenylketonuria (Nature, Lon 
don 178 :1239, 1956) 

In summary, I should like to say that we want 
the the 


We are not at this point ready 


to urge some caution about use of low 
phenylalanine diet 
for every practicing physician to administer the 
diet, and it should be done only under rigidly con 
conditions 


trolled laboratory 


Sodium-Losing Material in the Urine of New- 
born Infants. Kiem, Tayior,* C. Papa- 
poros,* Z. Lakon,* D. Keece,* |. Forrunato,* 
and C. Byers, Pittsburgh 
We reported one year ago to this society a single 

demonstration of a sodium-losing material in the 
Since 
on 

of 
material of the order of magnitude of 100gg. have 
strengthening 


newborn infants then we have 


this 
conditions 


urine of 


demonstrated material six more extracts 


under varying assay. Amounts of 


produced the sodium loss, further 
the feeling that the material probably is a metabolite 
of the active hormone. At the present time efforts 
are being made to collect enough of the material 
that it The 


has been characterized by chromato 


and purify it so can be identified 


material its 
graphic behavior, staining and chemical character 


istics, and ultraviolet absorption 


Discussion 


would 


W. McCrory, Philadelphia: | 
appreciate hearing from Dr. Klein a little bit more 


WALLAct 


about the significance of the sodium excretion. 1 
take it that 
Do you have figures on changes in GFR that occur 


these are not adrenalectomized rats 


in the rats? Could changes in GFR be important 
in producing the sodium excretion ? 
MIGEON, li | 


it correctly, hydrolysis was the first step in this 


| taltimore understood 
work, and, consequently, the compounds studied 
the 


were conjugated, and 


were free steroids However, substances 


actually excreted so were 


the compounds in the circulation. Therefore, one 
would have to assume either that the conjugated 
compound has the same properties as its free form 
or that the free compound is present in the circula 


tion as well as its conjugated form 


Secondly, the fact that corticotropin increased 


the excretion of this compound does not necessarily 
mean that it is a salt-losing steroid, but probably 
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that corticotropin increased the production of this 
metabolite 

Finally, | understand that it is rather difficult 
to determine salt loss in rats, while, on the other 
hand, it is easy to quantitate salt retention, and so 
numerical values should be interpreted with care 
Furthermore, salt loss in rats might not be neces 
sarily related to salt loss in humans 

Ricuarp T. Smite, Minneapolis: I do not 
qualified to evaluate these data, but I should like 


teel 
to ask a question. How young were the newborn 
infants from whom the urine specimens were col 
lected ? 
if Dr. Klein has data on urine 
at or shortly after delivery 

R. Kiem, Pittsburgh 
mentioned 


If it was in the first 24 hours, | wonder 
from the mother 
Dr. McCrory, these were 

We have tried this 
On 
think the results were comparable, but I hesitate, 


intact rats, as | 


in adrenalectomized rats two occasions, | 
the variability of the excretion made it undesirable, 
to go further. Cortisone, of course, by increasing 
GFR will cause a Na diuresis in adrenalectomized 
animals 

The creatinine excretion, which is the closest | 
have to the measurement of glomerular filtration 
in these rats, did not change. These values were 
all reported as sodium per milligram of creatinine ; 
they could have been reported as sodium milli 
equivalents per day or in relation to potassium ; 
in other words, the same relationship holds. There 
is no Significant change im potassium secretion, 
and | think this may answer the problem about 
filtration 

Dr 


urine 


Migeon, we have run these same studies on 
that had hydrolyzed. In 
words, we studied the steroid that was excreted 
This 
is not of great significance, because a newborn 
that this 
is heresy and that the Salt Lake City group has 


not been other 


in a free state and we got the same results 


infant does not conjugate well. I know 
argued the other way, but I think that our results 


are suggestive if not conclusive that the newborn 
Furthermore, Dr 


to 


infant does not conjugate well 
Walters’ Dr. Zeulzer’s going 
report later on in this meeting on other work that 


and groups are 


shows the same thing. I would assume that since 
the free form appears in the urine it also is present 
As I mentioned before, I have 


a hunch that we are dealing with the metabolite 


in the circulation 
of the more active form, which one would expect 
to be free in the circulation in any event 
Secondly, in answer to the question about the 
significance of the increase of this material after 
that 
cotropin could have increased the production of 
this metabolite However, 
I think that If the 
metabolite causes sodium diuresis, even though it ts 
bv the this 


corticotropin, | would have to agree corti- 


of a normal hormone 


your objection is semantic 


not secreicd such adrenal, then 


. 
|_| 
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metabolite is a salt-losing material. 
press this point, since we have no information to 
prove whether this is a metabolite or a material 
that is secreted as such from the adrenal 

In answer to the third question, it is difficult to 
determine salt loss in rats, but the figures were 
statistically significant and the excretion of salt 
increased dramatically in the instances presented 
The dotted lines represented two standard deviations 
om either side of the mean. Thus, in the cases 
presented, in all but one instance the sodium excre- 
tion was greater than the mean by three or four or 
more times the standard deviation and was in half 
the cases double the preceding and following days’ 
excretion of sodium in the same rats. Salt loss 
in rats, as you say, might not necessarily be related 
to a similar loss in humans. The final answer to 
this question can only wait until enough material 
is available for purification, identification, and in 
jection into humans 

Dr. Smith, the premature infants that we used, 
and we used premature infants merely because we 
were able to collect urine from them and they 
staved in the nursery, were all a week or more of 
We have found that the corticotropin re 


sodium diuresis does not 


age 
sponse in the 
disappear usually by a month, and we have some 
information on children 2 months of age who still 
I do not know what the upper 


sense of 


respond this way 
limit is 

Dr. Caleagno, | am not sure about your question 
| have no information on solute excretion or pos 
sible loading effects. The K did not 
increase, which might be against a solute diuresis 
However, | have no evidence suggesting any rele 


vance to osmotic loading 


excretion 


Studies on the Mechanism of Ketosis in Infants 
and Children. Marcarer L. WittiaMs,* Ronert 
Kaye, and Mrrio KuMAGAI,* Pennsylvania 


This report presents certain aspects of a study 
designed to further elucidate the mechanism of the 
unusual resistance to ketosis displayed by young 


The data reported here deal with the re 
ketone 


imntants 


lationship of age to the accumulation of 


bodies on fasting and following fat infusion, with 
the possible role of age differences in renal excre 
a contributing factor to 


tion of ketone bodies as 


the relative freedom of young infants from 
ketonuria, and, finally, with the rate of utilization 
of injected ~B-hydroxybutyric The latter 
approach was planned in order to evaluate the pos 


sibility that the infant's resistance to ketosis might 


acid 


reflect a more rapid rate of utilization of ketone 
hodies as a manifestation of his over-all increased 
metabolic rate 

Blood levels of acetoacetic acid and B-hydroxy 
butyric acid were measured in 31 subjects fasted 
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24 hours and in 51 subjects given imtravenous im 
fusions of a standard load of fat. The children 
ranged in age from 10 days to 10 years and included 
36 infants under 3 months of age. Under each ot 
these conditions, ketone body accumulation was 
significantly lower in the subject under 3 months 
than in those from 3 months to 3 years. Beyond 
this age a progressive decline in ketone body re 
sponse was seen. The resistance to ketosis in young 
infants is not complete, as shown by the develop 
ment of high blood ketone levels in two infants of 
less than one month of age who received fat mtra 
venously 
Simultaneous renal clearances of endogenous 
acetoacetic acid and B-hydroxybutyric acid and of 
endogenous creatinine were studied in eight subjects 
of various ages. Reabsorption of filtered ketones 
was found to be greater than 97% with blood levels 
of approximately 20 mg. per 100 cc. at all ages 
The rate of 
B-hydroxybutyric acids from the blood following a 


disappearance of acetoacetic and 
single intravenous injection of a standard quantity 
of Na B-hydroxybutyrate based on weight was 
studied in 12 infants and children. First-order 
velocity constants were calculated from serial de 
terminations of blood ketones. The rate of disap 
pearance did not appear to vary with age 

On the basis of present information, the resistance 
of young infants to ketosis and ketonuria does not 
appear to be based on differences in renal excretion 
or in rate of utilization of ketone bodies but rather 


to differences in rates of production 


Discussion 

HeyMawnn, Cleveland: | personally am 
grateful to Drs. Williams and Kaye for reviving 
a problem of important pediatric interest that has 
been lying idle for almost two decades. When we 
studied this problem, many years ago, no methods 
for blood ketone determination were as yet avail 
able. We arrived at the same conclusions that Dr 
Williams and Dr 

As to the age disposition to ketosis, our studies 


Kaye have arrived at 


led us to believe that the beginning of a disposition 


to ketosis was around 6 to 7 months. The peak 
in our studies was reached a little later, as Dr 


Kaye indicated, namely, in the 
That very well may 


Williams and Dr 
age group of 6 to 9 


he connected 


years 


with the different methods used in 


the two Phat 
group as yet not predisposed to ketosis may develop 


studies young infants in the age 
good degrees of ketonuria was first pointed out by 
Schiff, that dehydration 


helps to induce otherwise 


tact 
infants 


who underlined the 


ketosis in not 
prone to develop it. | wonder whether the instances 
of marked ketosis that Dr. Williams and Dr. Kaye 
have seen in two young infants were in infants that 
The one that Dr. Williams men- 


from diarrhea 


were dehydated 
tioned suffered, | believe 
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As to the problem of how to explain the noted 
age disposition to ketosis, Dr. Williams has outlined 
two possibilities which deserve very serious con- 
A third one is a possible greater stability 


young 


sideration 
of glycogen in liver or muscles of the very 
infant when exposed to carbohydrate starvation 
We tested that hypothesis in rats and in dogs and 
did not confirm it experimentally. The rate of gly 
cogen disappearance in the liver under conditions 
of the in the group 


as in the older rats and dogs. We know, however, 


Starvation was same young 


of many important differences in carbohydrate 


metabolism in young infants as compared with 


older children. To my knowledge, we do not know 
as yet of essential differences in fat metabolism in 
Thus, | that further 
age-conditioned differences of 
rather than 
contribute to the solution of this interesting prob 


these aye believe 


groups 
study carbohy- 


drate metabolism fat metabolism may 


lem 


SAMUEL BessMAN, Baltimore: I should just like 


to pot out that there is a very important differ 
ence between the metabolism of B-hydroxybutyric 
acid exogenously administered and that endog 
For example, the brain has a 
but 


acid or 


enously produced 


tremendous fat oxidation does not produce 


free acetoacetic acid, 


because they can not be separated from coenzyme 
\. Since the brain has no deacylase for these CoA 


complexes, free #-hydroxybutyrate is oxidized 


without the intermediation of coenzyme A, whereas 


the acid is and oxidized 


mainly as the CoA-bound material 


endogenous produced 
like 
was any 
the fat im 
the various age groups, because this may be an 
important factor in the development of ketosis. It 
has become apparent in the study of the endocrine 
control of fat metabolism in rats that hypophy 


Samuet Spector, Cleveland: | should to 


the 
determination of 


raise question as to whether there 


rate of utilization of 


sectomy, which decreases the tendency to ketosis, 
causes an increase in utilization of fat. In converse, 
when cortisone is administered to normal rats and 
an accumulation of ketone bodies occurs there is 
a decrease m utilization of both endogenous and 
exogenous fat. In the one instance where the infant 
following recovery from diarrhea readily developed 
ketosis, the endocrine status of that child may have 
heen a factor 
Marcarer 
ciate the 
Actually, our 
stimulated by 
problem 


WILLIAMS, Philadelphia l appre 


interest im our 


this 


and 
interest 


comments paper 


subject was 


the 


first in 


Dr. Heymann’s early work on 

We, too, have wondered what part a differing 
carbohydrate metabolism plays in the resistance 
to ketosis of the younger age group. The probable 
preponderance of an anaerobic type of metabolism 


in newborn infants might conceivably provide this 
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of 
intermediates, owing to the greater production of 


group with an enhanced supply Krebs cycle 
pyruvate, but we of course have no evidence that 
this is the case 

Dr. Bessman, we did not study the pantothenic 
acid or total vitamin intakes in these children. We 
to the 


experiments, and presumably most of them had re 


tried choose well-nourished subjects for 
ceived good vitamin intakes, but we have no actual 
data of this sort 

Dr. Spector’s observations of decreased utilization 
of fat with cortisone are interesting and may have 
bearing on the wide individual differences in the 
development of ketosis by these convalescent pa 
tients of each age group. The 7-week-old infant 
who developed the spectacular ketosis seemed to 
be largely recovered from diarrhea—certainly as 
much so as many subjects who did not show such 
This and 


may reflect alterations in hormonal balance in the 


a reaction other individual variations 


patients studied 


Anatomic and Physiologic Studies in Patients 
with Endocardial Fibroelastosis. M 
Linpe,* Forrest H. ApAMs, and Bernarp | 
O'Loucuuin,* U. C. L. A 
Endocardial 

cardiac hypertrophy in infants is being recognized 


fibroelastosis as a cause of severe 


with increasing frequency. tiie diagnosis can be 
suspected clinically, but confirmation must be made 
at We should like to report an angy 
cardiographic 


necropsy 
sign which is helpful in the ante 
mortem diagnosis of this entity. In addition, the 
results and implications of in vitro studies of in 
volved endocardium and myocardium will be dis 
cussed 

Previous angiocardiographic studies in fibro 
elastosis have emphasized the dilated left atrial and 
left ventricular the hypertrophied 


ventricular wall, and the delayed left heart empty 


chambers, 


ing. We have measured systolic and diastolic left 
ventricular volume in four patients with this disease 


Biplane angiocardiograms were taken at 6 to 12 


frames per second after injection of 50% sodium 
diprotrizoate (Miokon sodium) into the main pul 
monary artery 
These angiocardiographic studies revealed a com 
of left In 
delayed left 
unchanging 


contractility 
the 


ventricular 
emptying, 


loss 
to 


plete 
addition 
ventricular 
contour during successive phases of the ensuing 


dilated 
chamber presented an 
cardiac cycles 

In an attempt to understand the mechanism of 
this internal cardiac splinting, length tension studies 
were performed on the endocardium and myo 
examination of 
The 


cardium obtained at postmortem 


one of the patients dying of fibroelastosis 
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greatly thickened endocardium produced marked 
limitation of myocardial contraction or stretching 
This 


adequately is 


inability of the left ventricle to contract 
just one pathophysio 
logical Work in 


progress includes similar in vitro mechanical studies 


undoubtedly 
aspect of this puzzling entity 
and exploration of coronary and thebesian circula 


tion in endocardial fibroelastosis 


Discussion 


J. Osporn, San Francisco: Dr. Linde, 


those are beautiful angiocardiograms. You almost 
convinced me that the heart does not have to pump 
to keep the patient going, or that the left atrium 
perhaps can do it all alone, and yet as | think about 
it it seems to me that in theory the heart has got to 
contract to keep the blood going out the aorta 
If we assume a certam output its necessary out 
through the aorta, then the linear contraction ot 
the heart must be related to the heart rate and to 
clearly understand 
looks different 


very 


the heart size, and | do not 
the heart fibroelastosis 
in the than the 
dilated heart in failure caused by coarctation, for 
It seems to me that the linear contraction 
blood still 


why with 


angiocardiogram greatly 


instance 


in both cases must be the same if 
going out through the aorta at roughly the same 
rate 

Ropert Brent, Philadelphia: In the past three 
years at Walter Reed we have seen 31 cases re 
sembling left aberrant coronary artery disease or 
endocardial fibroelastosis. In this group seven are 
alive. The 24 autopsies have indicated to us that 
differentiating these two entities is difficult. There 
aberrant coronary artery 


are three cases of left 


disease which were called fibroelastosis. These were 
ECG 


disease were absent 


cases in which the findings of coronary 


artery I was wondering if 
you think that you can differentiate every case of 
endocardial fibroelastosis and left coronary artery 
disease and whether these two entities might give 
a similar angiocardiogram 

Husson, Syracuse, N. Y.: I should like 


to ask the authors whether they have been able to 


Gerorce S 


correlate this sign with respect to the left ventric- 


ular splinting with the electrocardiographic findings 
suffalo, 


as originally demonstrated by Lambert, of 
about three years ago, in which he demonstrated 
definite clinical and autopsy correlation, using the 
patterns over the left side of the heart 

M. Linpe, Los 
the specificity of 
Idiopathic myocarditis and 


the described 


LEONARD Angeles first 
question concerns 
angiocardiographic sign 
cardiac glycogen storage disease might be dif 
ferentiated on clinical grounds. We feel 
aberrant left artery might be 
strated by injection of the dye, under pressure, 


into the main pulmonary artery. We have not vet 


that an 


coronary demon 


had an opportunity to study these other diseases 


angiocardiographically. One of the slides did 
demonstrate that this sign was not related to left 
ventricular hyper 


ventricular failure or to left 


trophy per se. Studies in aortic stenosis have re- 
vealed prolonged left ventricular dye retention but 
definite systolic and diastolic volume and contour 
change 

In answer to Dr. Osborn’s question, there is no 
measurable volume change in systole and diastole 
This coincides with other evidences of low cardia 
output, poor aortic filling, and, frequently, conges 
Left ventricular output may 
reduced but definite left 


aided by left 


tive failure and death 
be brought about by 


ventricular contractions, possibly 


atrial forces We do know that in these studies 


dye remained in the left ventricle for a definitely 
prolonged period 

Dr. Husson, in our experience, electrocardio 
graphic differentiation of the various cases of left 
infants has not been 


ventricular hypertrophy in 


possible 


Deficiency of a Previously Unrecognized Serum 
Coagulation Factor Occurring in Five Sib- 
lings. Arruur FE. McEirresu,* Temple. Intro 
duced by James B. Arey 
Several instances of faulty coagulation owing to 

a lack of 

There are now at least three such factors 

barium sulfate and which 


factors present in serum have been de 
scribed 
which are adsorbed by 


influence thromboplastin formation as measured 
by the 
PTC, Stuart factor, and Factor X of Duckert ty 


cross 


thromboplastin-generation test; these are 


correction studies another possible factor, 


serum Factor C, has been proposed by Grieg et al 
The present report is concerned with five siblings, 
females, who have a mild 


two males and three 


hemorrhagic diathesis; a sixth sibling has a history 
of bleeding but has not been studied. The parents, 
who may be consanguineous, show no abnormality 
of clotting 

evident in 


The deficiency of the factor is only 


the thromboplastin-generation test. It is absent 
in all five siblings studied. The factor is present 
in normal serum, is absorbed by barium sulfate, is 
minutes, but 


It is 


labile on heating to 60 C for three 
is stable for two weeks at room temperature 
33% 
sulfate precipitate from serum and is not depressed 


(Dicumarol). By 


present maximally in the 0 to ammonium 


by bishydroxycoumarin cross 
correction studies it has been shown not to be PTC, 
Stuart factor, PTA, or the Hageman factor. The 
as the lack 


of effect upon its production by bishydroxycoumarin 


stability at room temperature as well 


would militate against it being the factor described 
by Duckert. We believe that we are dealing with 
a deficiency of a serum coagulation factor which 
may be unique. However, the possibility that this 
factor may be the same as that described as Factor 


A.M 


© by Grieg et al, from South Africa, cannot be 


We have tentatively named this factor 


excluded 


the Car factor after family in which it has 
been found to be deficient 

the affected 
given, and the physical and biological properties 


thee 


Histories of five members will be 


deficient factor will be described 


Discussion 


Havana, Cuba: | should like to 


McEliresh has investigated the 


De. VALLEE, 
know whether Dr 
condition of his factor, the Car factor, in the blood 
of newborn infants, because of the known deficiency 
of PTC existent in that 

gratulate 


like 


should 
what 
very this 

like to ask whether he has tried putting the serum 


GIBBONS, Denver: | to con 


Dr. MeElfresh on 


demonstration of 


to be a 


clear factor. I should 
of either parent in the system with the patient in 
the hopes of perhaps demonstrating a defect that 
them 


being 


in one ot 


Narberth, 


for 


should be 
Mckurresu, 
like thank 


It took us a long time to gain courage enough 


certainly present 


should to the discussers 
kind 
feel that this 
the 


have not studied the newborn levels in comparison 


to factor was unique 


To answer question from Havana, no, we 


with these patients. We run into the same problem 
| am sure everyone else does; one can bleed these 
persons just so long. To yet the original five we 
had to have a family reunion and serve spaghetti 
and wine and talk them into it, and they are getting 
a little We do 


lyophilized serum which can make 
patient 


tired of being stuck have some 


we available 


for persons who feel they have a with a 
similar defect and would like to cross test with our 
patient 

Dr. Gibbons’ very good question, 
the 


It was our 


to 


tested 


In answer 


we have parents against only one of 


these patients feeling that the content 


in the parents was equal to that of normal serum 


Metabolism and Placental Transmission of 
Hydrocortisone (Cortisol) During Pregnancy, 
Near Term. (iaupe |. Micron, ‘ean Ber 
Parricia FE. WaAtt,* Rosert S. Stemp 
and Prystovsky,* Johns Hopkins 
The present work is an attempt to elucidate the 

metabolism of hydrocortisone during pregnancy, 

near term, and to study the placental passage of 
this hormone 

It was found that the intravenous administration 
ot hydrocortisone to mothers just prior to “elective, 
repeat, cesarean section” was followed by an in 
crease in the 

(17-OH-CS) in cord plasma 


that in cases of vaginal delivery as well as in cases 


levels of 17-hydroxycorticosteroids 


It was also observed 


of cesarean section, with or without infusion of 
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corticotropin or hydrocortisone, the concentrations 
17-OH-CS in the cord plasma were one-half 


This suggests 


ot 
to one-fifth of those in the mother 
that hydrocortisone is transferred from the mother 
to the baby but in a definite proportion 

In order to clarify the metabolism of hydrocor 
tisone during pregnancy, near term, additional work 
It was 
the 


was carried out, using 4-C"*-hydrocortisone 
that 


barrier,” 


hydrocortisone can 
the of 
steroid crossing this barrier representing approxi 


confirmed pass 


“placental amount radioactive 
mately 2% to 3% of the dose administered to the 
mother. The metabolism of 4-C"*-hydrocortisone 
in the mother was found to be markedly altered 
In plasma, the half-life of “free” radioactivity was 
twice that observed in control subjects and the 
radioactivity released by 8-glucuronidase hydrolysis 
was less than normal. The total amount of urinary 
radioactivity excreted was diminished, with an in 
the fraction and a decrease in the 
traction The suggest that 


the increase in plasma “free” 17-OH-CS observed 


crease in 


glucuronoside data 


near term 1s related to a slower rate of catabolism 
of hydrocortisone rather than to a more rapid rate 


of its production 


Discussion 
New York: | 


upon one aspect of the study 


should like 
comment that 
just been presented, just to highlight some of the 


losevru DANcts, to 


has 
dithiculties in the interpretation of placental func 
tion from maternal and fetal blood levels. When 
(“-estradiol is injected into the pregnant guinea 
the in the fetal blood is 
a few later, of it is 
water-soluble. This suggests preferential transfer 
of the conjugated forms of estradiol. However, 
we have since discovered that the fetus is capable 


pig and racioactivity 


determined most 


minutes 


of converting the lipid-soluble, “free” estradiol to 
the water-soluble form, thus simulating preferential 
More recently we have modified the ex 
replacing the 
artificial circulation. We now find that the placenta 
is readily permeable to the lipid-soluble forms but 


transter 


perimental technique, fetus by an 


relatively impermeable to the glucuronide 

The situation is actually far more complex than 
this. It is that, that 
rapidly metabolized by mother and fetus, one must 
the 


obvious with materials are 


he careful not to oversimplify interpretation 
of data 

Rorert A. Utsrrom, Minneapolis: My 
are the of Dr 
concerning the specificity of what 1s actually being 


remarks 


of same nature as those Dancis 


measured. The measurement of C“ after injection 


of labeled hydrocortisone, when measured as the 
extract ot plasma, does allow room for the pos 
sibility of measuring certain other newly formed 
compounds. The question of breaking the steroid 


nucleus ts not one that is pertinent, but certainly 


SOCIETY TRANSACTIONS 


the possibility that side-chain reductions could be 
occurring before conjugation is something that 
must be considered justified 
in defining the radioactive counts in this particular 
situation as hydrocortisone in either the mother or 
the baby 


One is not entirely 


The demonstration that a steroid is crossing the 
placenta under what would be considered very close 
to natural circumstances is a very important one 
Dr. Migeon has previously shown that when un 
labeled steroid was given or the mother’s adrenal 
was stimulated that this would occur at increased 
maternal blood levels of steroid 
that 


we now can be assured that the steroid is being 


I believe this paper is important because 


transferred without an artificial elevation of the 


maternal level. The question of how much of this 


radioactivity is actually in hydrocortisone is one 
that needs further definition 

The question of how much hydrocortisone is in 
the infant 


believe, also remains to be answered 


from the mother, I 
One of the 


which has come 
unanswered problems of adrenal physiology in the 
newborn infant is whether the newborn infant has 
any adrenal utero and shortly after 
birth 
would lead us to think in one direction; those of 


I think this paper is a step 


activity im 
Klein's demonstration of blood level changes 


Kelley, in another 
toward an answer, but the amount of hydrocorti 
sone in the baby which is contributed by the fetal 
adrenal and the amount which is contributed by 
maternal transfer across the placenta, relatively 
speaking, are not strictly defined here 

Vincent Kevrey, Salt Lake City: I think that 
one other factor which should be considered here is 
a possible difference in the rate of metabolism of the 
steroid by the fetal organism as opposed to that by 
the mother. I have no idea what the rate of metabo- 
lism of hydrocortisone by the fetus might be. How- 
ever, I do know that in a infant the 
half-life of hydrocortisone is roughly one-third of 
that in the normal adult. If the half-life of hydro- 
cortisone in the mother is prolonged and if the 
half-life in the fetus is anything like that in the 
newborn infant there would be a five- or sixfold 
this 


newborn 


differential in these rates of metabolism; 


conceivably could help explain the apparent dis- 
mother’s blood 


differential between the 


I wonder whether this has been 


tribution 
and the cord blood 
taken into consideration or whether the speaker 
would care to comment about this 

Epna Sonet, New York: I wonder if Dr. Stemp 
fel would tell us about the amount of radioactivity 
which was given to the mother and how much of 
this he thinks might apply to the infant. This is 
always a problem in studies of human physiology, 
which makes some of us wonder whether animals 


might be better experimental subjects. I am sure 


the authors have given thought to this problem, 
but I would like to know the dose of radioactivity 

Ciaupe J. Micron, Baltimore: I wonder if Dr 
Stempfel will excuse me if I try to answer Dr 
Edna Sobel’s question on the safety problem. We 
have been concerned ourselves about this matter 

In a preliminary study with nonisotopic hydro 
cortisone we determined that approximately 3% of 
a dose given to the mother would cross the “pla 
We also found that the 
rate of excretion of hydrocortisone by the newborn 
similar to that obtained in adults 
From that the 
amount of radiation received by the baby would be 
that 


cental barrier” to the baby 


was somewhat 


these observations, we calculated 


about one-tenth of which he would receive 


from a routine chest x-ray. Of course, we realize 


that even one x-ray should be avoided whenever 


possible, but it was thought that the information 
clinical 


from such studies might be of 


Furthermore, it was our purpose to study 


obtained 
interest 
as few subjects as possible 

Rosert S. Je, Baltimore: We 
debated the problems expressed by Drs. Dancis and 
Although we have no definitive answers, 


have 


Ulstrom 
a further step in the identification of radiocorticoids 


transferred across the placenta was accomplished by 
means of paper chromatography of the “free” ex 
tracts of maternal and cord plasma. About 40% 
to 50% of the free radioactivity was eluted from 
the hydrocortisone area, while the remainder could 
be accounted for by dihydro and tetrahydro deriva 
Of perhaps greater interest 
were the urinary findings. After the removal of 
the chloroform-extractable (“free”) fraction and 
after the removal of those fractions extracted after 
hydrolysis with #-glucuronidase, continuous ether 
extraction for 48 hours at pH 0.8, and strong acid 
still found a great deal of un- 
radioactivity in the This 
was more pronounced in the infant's than in the 


tives of hydrocortisone 


hydrolysis, we 
accounted-for residue 
mother’s urine. It is possible, therefore, that the 
newborn infant has other modes of conjugation 

When we speak of a lack of fetal hydrocortisone 
production, we do so only by inference, as we 
studied only the cord blood. Perhaps Dr. Dunham's 
suggestion that we take our problems to the 
marsupial is valid here 

Dr. Kelley's interesting question concerning rates 
of metabolism of hydrocortisone in the mother and 
fetus has been a constant consideration. It would 
seem unlikely, however, that a very rapid excretion 
of corticoids by the fetus could account for the 
maternal-cord ratios observed, since these ratios 
were relatively constant except where the maternal 
values were lower and the ratio had a tendency to 
be smaller. When the plasma glucuronoside frac- 
tions were determined the maternal-cord ratios fell 
within the same range as the “free” fractions. This 
would also favor a true concentration gradient 
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rather than a difference in rate of conjugation to 
explain the lower fetal “free” values 

To further augment Dr. Migeon's answer to Dr 
Sobel’s question, | should like to say that the exact 
administered to each mother was 


amount of 


In Vitro Biogenesis of Steroids by the Human 
Fetal Adrenal. JonatHan T. LANMAN, SAM 
Linp,* and SrymMour 


SOLOMON,* JOHN 


LipRERMAN.* New York 
The 


adrenal gland is not known 


function of the fetal zone of the human 


It is uncertain whether 
the 


this tissue participates in the biogenesis of 


which have been reported in 


fetal 


hormone 
Experiments 
fetal 


into adrenal 


extracts of whole adrenals 


were carried out to determine whether zom 


convert hor 


Adrenal 


normal 


tissue can progesterone 


miones glands obtained from legally 


were frozen and dissected 


(fetal 


aborted fetirse 


nto an mmer yone) and an outer 


(fetal 


portion 


portion plus adult-type cortex) 


Histological examination of the inner tissue frac 


tion revealed occasional bits of adult-type cells in 


amounts which we believe were too small to in 


fluence these results. Each portion was homogenized 
36 
(25810 epm [counts per minute]) and 5 mg 
17 


neutral 


and imeubated with mg. progesterone-4-( 


each of nonradioactive androstenedione and 


OW -prowesterone Following incubation, 
residues were prepared and, after preliminary frac 
hhonation vel, were chromatographed on 
paper, with use of the Zaffaroni and Savard type 


The 


the strips by radioautography and by scanning un 


of systems individual zones were located on 


der ultraviolet light, and their positions were com 


pared with those of standard steroids 
Both 


outer and inner portions of the fetal 


number 


converted about of the radioactive 


progresterone mto a of radioactive con 


pounds. After paper chromatography in two dif 
ferent systems, the zones corresponding to the two 
carrier compounds were radioactive. After elution, 


crystalline androstenedione was recovered and 
found after extensive purification to have a specific 
activity of 308,000 epm per milligram (inner tissue 
247,000 cpm per 


indicating a 


portion) and milligram (outer 


tissue portion), conversion ol ap 


proximately 5% of the radioactive progesterone to 


androstenedione The zones on paper corresponding 


to 17-OH-progesterone were eluted, and carrier 


steroid was added After purthcation, the 17 OH- 


progesterone was radioactive, and radiochemical 


homogeneity was established 
In addition, at least three fractions correspond 
ing in mobility to CaOs compounds, two fractions 


corresponding to CaO, compounds, and one other 


fraction moving with ¢ compounds have been 
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The radioactivity of each fraction coin- 
the 


isolated 


cided on paper strip with the ultraviolet-ab 


Attempts to establish the identity 
and radiochemical homogeneity of certain of these 


sorbing material 


fractions are currently under way 


Discussion 


Konert A. Utsrrom, Minneapolis: | think that 


enzymatic evidence, of which this is really repre 


sentative, is going to lead the way to much better 
understanding of the function of the fetal adrenal 


cortex and the role of the adrenal cortex during 
the prenatal and postnatal periods 

| was particularly interested in the finding ot 
spot which corresponded with cortisone (Compound 
I) the Dr 


indicated that he had not provided the most rigor 


in chromatograms, although Lanman 


ous proof of its identity. This interested me be 


cause in the urimes of newborn infants we have 


found something which we have not final identity 


of, but which we believe is Compound E, in 


amount which has surprised us. This gives us 
that 
I hope 


to 


little confidence we may actually le 


Dr 


what 


more 
Lanman will 


is spot 


looking at Compound E 


have further opportunity prove 
more rigorous methods 


\. M. DiGeorce, Philadelphia: | 


Lanman 


is by 
wonder ! 
has any evidence that there might be a 
difference in the biosynthesis of these compounds 
fetal cortex at 


What you 


Is synthesis just as 


throughout 
at 


the different times 


life 


by 


fetal do suspect is going on 


active at this stage of 


third to fitth 


term 
fetal life as it is during the months 
fetal life? 

lupson |. VAN Wyk 
like ask Dr 

attempted to stimulate further synthesis of steroids 
Whole 


adrenal slices can be stimulated to secrete steroids 


ol 
Hill, N. ¢ 


whether he 


Chapel 


should to Lanman has 


by in vitro incubation with corticotropin 


if cholesterol is used as the precursor. A) modit 
cation of this technique might shed some light on 
which trophic hormone is active on this zone 

LANMAN, New York 
the 


JONATHAN 1 Regarding 


the radioactive band occupying position of 


cortisone on these paper chromatograms, | would 


not offer this as proof or even very good evidence 
the and | 


would much prefer to wait elution of these bands 


ot presence or absence of cortisone, 
and further chemical identification 

We have not in previous studies had evidence of 
fetal glands, although 
able to establish the 


by the the 


coruisone production the 


we believe we have been 


synthesis of Compound F giands of 
neonatal infant 

to Dr 
no information as to biosynthesis 


fetal 


In answer DiGeorge’s question, we have 


at different times 


of life. The gland is proportionately largest 


at about the gestational age when these fetuses are 


aborted. If size is an indication of activity, which it 
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may well not be, then biosynthesis would be most 
active in the younger fetuses 

In answer to Dr. Van Wyk, with regard to the 
addition of corticotropin to these preparations, it 1s 
my impression that corticotropin is of no stimulat- 
ing value in homogenates, although it is in perfused 
glands and may be to some extent in tissue slices 
homogenates, and I do not beheve 


These were 


that corticotropin would stimulate them 


Histochemistry of Experimental Nephritis and 
Nephrosis With and Without Cortisone 
Treatment. Max Wacustein*® and Kurt 
LANGE,* New York Medical Intro 
duced by D. Griperz 


College 


Experimental nephritis and nephrosis were pro 
duced in rabbits by the administration of rabbit 
kidney localizing duck sera. Animals were studied 
for antibodies against duck serum, serum comple 
blood total 


albumin-globulin ratios, and cholesterol levels, and 


ment, urea nitrogen, serum protein, 


the urine was studied for proteinuria and micro 


scopic constituents A second group of animals 
were treated with daily injections of large amounts 
of cortisone after the initial injection of the rabbit 
localizing duck serum. Six animals were 
injected with blue, 24 hours 


killed killed 


staggered intervals, and sections for microscopi 


kidney 


Evans hefore they 


were Animals were after various 
studies were stained with routine and histochemical 
techniques 

In the group not treated with cortisone there is a 
latent period of five to seven days in which no 
glomerulonephritis 
Antibodies to duck 


remains 


clinical signs or symptoms of 
or nephrosis can be detected 
serum are not and complement 


The glomerular capillaries, however, show 


present 
normal 
i moderate proliferation of endothelial cells, with 
out evidence of increased transudation. Simul 
taneously with the appearance of clinical disease, 
i.e, appearance of antibodies against duck serum, 
fall in serum complement, and massive proteinuria, 
iterations in the glomeruli become very prominent 
There is a marked increase of cells in the glomer 
ular tufts and deposition of intensely PAS-positive 
material within capillary lumina and in Bowman 
capsules) Many tubules contain PAS-positive casts 
During the latent period the tubular cells, as im 
the normal animal, do not contain Evans blue or 
contain only very small amounts of it. However, 
the tubular cells become deeply stained by the dye 
upon the appearance of proteinuria; at the same 
time, the proximal convoluted tubules become filled 
with hyaline PAS-positive droplets, presumably re 
ibsorbed protein. These droplets disappear after 
five or six days, although the protemuria may con- 
tinue to be as severe as before. With the disap 
pearance of the droplets, degenerative changes in 
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the tubules become manifest 
plasmic vacuolization and atrophy of tubular cells 


Various histochemical reactions show no significant 
deviations from normal during the first five to six 


days of the proteinuria. Six to eight days after 


the onset of clinical disease, however, marked de 


pression of certain enzymatic activities is seen m 


the proximal convoluted tubules. Such depression 


is particularly noticeable in sections stained for 


alkaline 


cinic dehydrogenase, and DPN diaphorase activity 


phosphatase, glucose phosphatase, suc 


In animals which survived for long periods of 
time (40 to 50 days), some tubules revealed normal 


staining patterns while the majority showed no 


evidence of histochemically demonstrable enzyme 
activities 

In previous studies it had been shown that large 
doses of cortisone can prevent or minimize the 
development of abnormal function, 1. €., 


study the 


clinical and 


laboratory findings. In this functional 


changes, on the one hand, and the morphologic and 
histochemical changes, on the other, were graded 
independently. A good correlation has been shown 


between protection of function by cortisone and 


normal or near normal morphology and histo 


chemistry 
Discussion 


Barnetr, New York: In order to un 


any, 


Henry L 


derstand the relationship, if between these 
various experimental diseases and the disease that 
we see in children, | should like to ask a few 
questions about the disease that the authors have 
produced in rabbits. I should like to know, for 
example, whether the blood pressure was measured 
and if it was elevated and about the degree of 
hematuria 

In addition, I should like to ask whether they 
have looked at capillaries elsewhere in the body, 
and, if so, if there were changes 

Joun M. Crate, The problem of the 


development of the protein droplets in the renal 


Joston 


tubules has been one of considerable interest to me 
much these are related to the 
It appears 


One wonders how 
proteinuria that occurs in these animals 
that there is a good deal of coincident overlapping 
of the atrophy of tubular cells and the proteimuria, 
and it may be difficult for Dr. Wachstein to 
separate out the role of proteinuria and the role of 
decreased blood supply in the development of the 
droplets. | wonder if he knows whether the early 
changes in the tubules are solely due to protemuria 

Vincent Kewrey, Salt Lake City: I should like 
to ask two questions with relation to possible clin- 
ical implications of this study. 1. How long after 
the nephrotoxic serum has been given can the 
cortisone be given and still be effective? 

2. The other question has to do with the size dose 
of cortisone necessary to protect the kidneys. I 
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noticed that the dose of cortisone indicated on one 
slide was 20 mg. per kilogram per day. Does the 
dose have to be this high in order to protect the 
kidneys? This would be an impractical dose to 
use in the human subject. Can a smaller dose, like 
5 or 10 mg. per kilogram per day, be employed 
HeyMANN, Cleveland: The disease in 
rabbits induced by duck serum is less well known 
in details of blood chemistry deviations than the 
Could Dr 
information on the severity of the hyperlipemia ob- 


one in rats Wachstein give us some 
served in these rabbits ? 

Herman W. Spater, New York: I should like 
to know whether PAS-positive droplets can be 
seen in the normal rabbit kidney tubule and whether 
or not the normal rabbit has a minimal physiologic 
protemuria 

Max Wacusrein, New York 


Barnett’s question, | do not think that blood pres- 


In answer to Dr 


sures were measured, but | should like to ask Dr 
Lange about that. All these animals had protein- 
uria, but the capillaries, as far as we have de- 
termined in various other organs, do not show 
very much 

I might answer Dr. Heymann’s comment at the 
same time. This disease has been, from a pathologi- 
cal point of view, fairly well studied by Masugi, 
Most of 
the papers are about 20 years old, and much of the 
that 


already been described previously 


his pupils, and several German authors 


basic pathology we have shown here has 
The only find 
ings these older authors did not pay much attention 
to were the tubular changes. They were so im- 
pressed by the glomerular changes that they men 
tioned only that an occasional one of these animals 
had hyaline droplets in some tubules 

This brings me to the question of Dr Craig, 
and, of course, that is a very intriguing question, 
which we are very much interested in. There are 
two interpretations—of course, there are probably 
many more, but two come to one’s mind right away: 
Is it possible that the tremendous amount of pro 
tein droplets damages the tubules so much that in 
consequence a rapid tubular atrophy is produced ? 
On the other hand, tubular atrophy in this very 
violent disease may occur very rapidly, dependent 
upon the glomerular changes 

As far as the large doses of cortisone that were 
given are concerned, the dosage in some of the 
animals was less than 30 mg. Some of them got 
only 5 mg. daily, and usually the treatment was 
with the giving the 


little stainable f 


started simultaneously of 
damaging 
present in damaged tubules 
with the findings reported in the literature 


regularly 


tat 
This is in agreement 
The 


serum 


serum. There is 


animals showed increases in 


cholesterol. 
Dr. Spater, | would say that it is very difficult to 


be quite sure that in the normal rabbit kidney PAS- 
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positive granules are present. If they are, they 


are certainly very small and only occasionally 
present 

Kurt Lance, New York: In answer to Dr. 
Barnett’s question, I State that red cells 


appear in the urine with large amounts of immune 


can 


sera, while small amounts will only cause pro 
teinuria 

In Dr 
state that we have tried to protect animals witli 
between 2 mg. to 30 
Much better protection 


answer to Kelley's question, | wish to 


cortisone in doses varying 


mg. per kilogram per day 
is naturally obtained with the higher doses, since 
they suppress antibody formation more effectively, 
but you can note a significant protection starting 
with a dose of 5 mg. per kilogram per day 

I wish to state, however, that doses of 20 to 30 
mg. per kilogram per day are comparable to the 
doses we like to give to children. This high dosage 
may be the reason why our results are in general 
better than those obtained by others using much 
smaller doses 

Dr 


found in these rabbits 


Heymann asked whether hyperlipemia can 
he The answer is yes. The 
normal cholesterol level in rabbits varies between 
40 and 90 mg. per 100 c« 
nephrotic syndrome for several days, values be 


tween 200 and 300 mg. per 100 cc. are common 


In animals having a 


Renal Tubular Lesions in Hyperelectrolytemia. 
JAMes B. Arey and HeLen Rearpon, Temple 
During the period 1952-1956 postmortem exam 

inations have been performed on 10 patients known 

to have hypernatremia. In two infants primary 
renal disease, i.e. renal hypoplasia with pyelone 
phritis and multiple renal abscesses with intrarenal 
venous thrombi, was present. Among the remain 
ing eight patients, in whom no significant pre 
existing renal disease was present, definite renal 
cortical tubular dilatation was in four 

These four infants were all admitted with a diag 

of with 


dration varying from two to five days 


present 


nosis gastroenteritis, periods of dehy 


Review of sections of the kidneys of 297 infants 
and children dying during this same period of time 
has revealed comparable renal cortical tubular dila 
in 26 in whom evidence of hy- 
perelectrolytemia was lacking; the lesion thus is 
Nevertheless, 


tation patients 
not pathognomonic of this condition 
it has occurred with sufficient frequency so as to be 
a valuable but not infallible means of suggesting 
the presence of hyperelectrolytemia on the basis of 


morphologic alterations 


Discussion 


Watiace W. McCrory, Philadelphia: | wonder 
whether Dr. Arey made any attempt to evaluate the 
treatment prior to death in some of these children 
I think it unlikely that children admitted 


is not 
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critically dehydrated may have received imiusions 


terminally. It is not inconceivable that in a child 
who is going to die and who is receiving parenteral 
fluid therapy an anuric kidney might show dilata 
tion, whereas this might not be the case without 
therapy. Does he have information on this point ? 
A. Pittsburgh 


dering if 


I was won 


some of these changes, te., dilalation, 
might be explained by the very simple mechanism 
of the plug demonstrated in the terminal collecting 
tubule. The lack of would 
that this is not a 


Further, the lesion in potassium deficiency in the 


regeneration suggest 


potassium-deficiency lesion 
collecting tubule at least appears to develop rather 
late, requiring a state of deficiency longer than the 
illnesses noted here 

I should like to ask Dr 


had any evidence of thrombosis 


Arey if these children 
I have been im 
pressed on occasion with the development of throm 
bosis in association with hyperelectrolytemia 

should like to 
A\rey's study, insofar 
In kittens 


have 


LAURENCE Finperc, Baltimore: | 
confirm at least part of Dr 
as the experimental animal is concerned 
that we have made hypernatremic we 
lesions of the tubule similar to his. Unfortunately, 


in littermates which we stimply dehydrate without 


seen 


causing hypernatremia we see similar lesions 


I wonder if perhaps the common denominator 


in-his study might be simple dehydration. Does he 


have information on the hydration of his control 


cases 


ALLAN M I should like to ask 


if there are any electrocardiograms on these pa 


SUTLER, Boston 
tients 

I. Rusin, Buffalo: It is of interest 
that you found tubular changes in dehydrated in 
fants, since in a group of severely dehydrated 
infants with diarrheal disease we found a loss of 
The dilated tubules 
you show are similar to what is seen in pyelone 


phritis and could result from tubular blockage im 


tubular concentration capacity 


a more distal segment 
Henry L. Barnerr, New York: I should like to 
ask whether these lesions bear any resemblance to 
the lesions that were observed both clinically and 
experimentally with the administration of 50% 
sucrose and hypertonic solutions a number of years 
ago 

Heten Rearpon, Haverford, Pa 
to the question of Dr. McCrory, there was no uni 


In reference 


form method of fluid therapy, owing to several 
factors: (1) the various causes of illness and (2) 
the lack of recognition of hypernatremia in four 
patients prior to death 

One of the patients with gastroenteritis received 
adequate fluid and electrolyte therapy. The three 
other patients received excessive sodium intake by 
present criteria. 


Of the six remaining patients, all with different 
diagnoses, two may have received excessive sodium 
The 


water losses, which were probably not covered by 


therapy other four infants had excessive 


adequate fluid administration 

JaMes B. Arey, Narberth, Pa.: Dr. Holliday, 
certainly the possibility that plugs of material in the 
terminal collecting tubules are responsible for the 
was noted must be con 


tubular dilatation which 


Such acidophilic casts were noted in the 


sidered 


terminal collecting tubules in three of the four 
patients with hyperelectrolytemia in whom cortical 
tubular dilatation was present, and it is, of course, 
possible that they might have been missed in the 
fourth unlikely that 


such casts would have been overlooked ima con 


patient. However, it seems 


siderably larger group of patients (26), in whom 


comparable renal cortical tubular dilatation was 


present in the absence of known hyperelectro 


lytemia. The majority of these 26 patients had no 
demonstrable plugs of acidophilic material in the 
terminal collecting tubules. Thus, although dilata 


tion secondary to such an obstruction remains a 


possibility, it would appear to be an unlikely one 
Evidence of thromboses was present in only one 
patient with hyperelectrolytemia. This infant had 


severe pyelonephritis with multiple renal vem 
thromboses 

Dr. Finberg, | am very happy to hear that you 
have been able to produce a comparable lesion ex 
kittens. Dr. Reardon, Dr 


and I have attempted to produce this lesion in a 


perimentally in Vega, 
small number of dogs in whom hyperelectrolytemia 
of short duration had been induced, but to date we 
have been quite unsuccessful 

It certainly would seem possible that dehydration 
may be the factor responsible for the production of 
this lesion, but our data are insufficient to prove 
or disprove this fact 

Dr. Butler, we do not have electrocardiographs 
on most of these patients, many of whom died 
within 24 hours after admission to the hospital 
Histologic sections of the myocardium did not re 
veal the morphologic changes associated with hypo 
kalemia, but this admittedly is not an exact method 
by which this diagnosis can be excluded 

Dr. Rubin, thank you for your comments con 
cerning the loss of tubular function. With respect 
to the 


pyelonephritis, it is possible that this may be im 


dilatation of tubules associated with 


the result of obstruction by casts. However, 
that 
associated with pyelonephritis is primarily the re 


part 


it iS my impression renal tubular dilatation 


sult of hypertrophy of residual nephrons which 
have not been destroyed by the inflammatory pro 
ess 

Dr. Barnett, I believe that the lesion described 
in these patients is not the same as that associated 


50% The 
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latter is associated with severe hydropic degenera 
tion of the renal tubular epithelium 


An Epidemic of Aseptic Meningitis Due to an 
Enteric Virus Related to the ECHO Virus 
Group. Davin T. KArzon, ALMEN L, 
and Beatrice F. Pollock,* Buffalo 


A combined clinical, epidemiological, and viral 


study was made of patients and their household 


contacts during an epidemic of aseptic meningitis 
in Buffalo in the summer of 1956. Approximately 
A total of 222 
virus enteric cytopathogenic agents were recovered 
kidney 


cerebrospinal 


500 persons were studied nonpolio 


from 
(CSF) 


culture stools, 
fluids The 
predominant virus type recovered, represented by 
the this the 


Shropshire virus, appears to be closely related to 


in’ monkey tissue 


throats, and 


prototype designated ir study as 


the KCHO (enteric cytopathogenic human orphan) 
The 
meningitis 


52% ; 


virus group virus recovery rate, to date, in 


aseptic patients has been as follows 


throat swab, 41%, and CSF, 22% 


household associates of patients the recovery rate 


stool, From 


has been as follows: stool, 21%, and throat swab, 


6%. rom patients with diagnoses other than 


meningitis, admitted during the epidemic 
to the the Buffalo 


Children’s Hospital, only two agents were recovered 


aseptic 


period contagious service ol 


from the 159 specimens examined. Poliovirus was 


consistently recovered from the relatively few pa 


tients with paralytic pohomyelitis and their house 
hold contacts during the aseptic meningitis epidemic 
meningitis and their 


with aseptic 


the 


In patients 


household contracts, presence of a possible 
viremia during the acute stage and the persistence 
of virus in the stool, pharynx, and CSF during 
convalescence were also studied 

The epidemic of aseptic meningitis was confined 
to the Negro of 


This is in marked contrast to the outbreak 


largely population downtown 
Buttalo 
of aseptic meningitis due to ECHO 6 in western 
New York in 1955, when the disease was uncommon 
in Negroes and was not localized in any area. The 
mild transient muscle weakness and the changes m 
deep and superficial reflexes observed in the 1955 
ECHO 6 infection were less prominent in the 1956 
clisease 


Phe 


usual 


Shropshire virus itsell appeared to be un 
in The 
identifiable as one of the 14 known ECHO 
to 


several properties agent was not 


readily 
serotypes. However, it was found share anti 
gens in common with ECHO Types 1, &, and 13 and 

The agent 
The Shrop 


shire virus was found to be a conspicuously poor 


most closely resembled ECHO Type 4 


was not passageable im suckling mice 


antigen, as evidenced by the extremely low titer of 
neutralizing antibody produced in patients follow 
ing infection, and it was also a poor antigen ex 
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perimentally in the rabbit and chicken. Shropshire 
rabbit antiserum, although of low homologous titer, 
neutralized to some extent enteric viruses outside 
the ECHO group, 
viruses and poliovirus Type 2. The implications of 
the 
agent with other enteric viruses were discussed 


namely, certain Coxsackie 


antigenic interrelationships of the Shropshire 


Discussion 


Wenner, | be 
meningitis 


Karzon 


Dr 


aseptic 


Rosert Warp, New York 
lieve, reported an epidemic 
caused by ECHO Type 4. I wonder if Dr 
had any opportunity to see what was the relation 
ship of his Shropshire virus to Wenner’s Type 4. 

Epwarn ( This 
vressive report and adds further informa- 


ot 


CurreEN Chapel Hill, N. ¢ 
is a” 
tion on the capacity of members of this group of 
viruses to cause human disease. Dr. Karzon's evi 
dence is convincing that the “Shropshire” virus was 
causally related to the outbreak which he described 
The recovery of the virus from the spinal fluid of 
representative patients is especially important in this 
respect. | am interested to know whether he can tell 
us about the relationship of this virus to the one 
that Dr. Wenner encountered and also whether he 
will tell us more about other clinical manifestations 
illness associated with the viruses which he en 
countered in the two outbreaks in 1955 and 1956 
should like to add 


Curnen’s comments only 


of 


C. Henry Kempe, Denver: | 
to Dr. Ward's and Dr 
say that it may well be that we are getting close 
to finding stem viruses for the ECHO group. This 


particular agent has neutralization to Coxsackie A 
and to Coxsackie B and to polio Type 2 viruses 
Dr. Karzon’s paper also makes a liar of the term 
ECHO, because more and more we are finding that 


these are not orphans at all and that these enter 
organisms are indeed capable of being parents of 
some pretty juicy diseases 

Heinz F. Ercuenwarip, New York: As one who 
has been fighting the battle of the ECHO’s for the 
in admiration for the 
Karzon attacked this 


past year, I really lost 
beautiful way Dr 


difficult and intricate problem 


am 


in’ which 


An ECHO 


a virus to which antibodies are 


I should like to ask him two questions 
is supposed to be 
found in normal human y-globulin. | was wonder 
ing, in the light of the very poor antibody response 
to this agent, whether antibodies to this agent are 
present in normal human y-globulin and whether 
in Dr. Wenner’s Type 4 outbreak the antibody rises 
were of the same low order of magnitude as they 
were in this particular episode 

Davin T. Karzon, Buffalo 
first, the clinical illness; 


I can group my com 


ments imto two sections 


secondly the nature of the virus 
The aseptic meningitis associated with Shropshire 


virus was a mild disease and resembled im all 
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respects the illness that all clinicians would agree 
has been called nonparalytic poliomyelitis. I do 
not think that I need run through the symptoms 
and signs. The interesting features of the clinical 
disease are the extent of neuromuscular findings 
in the acute stage and the extent of residua which 
may occur in the wake of infection with this 
group of viruses 

With the ECHO 6 disease in 1955, approximately 
50% of the cases had mild neuromuscular involve 
ment. This consisted of depression of superficial 
and deep reflexes, which was usually transient but 
definite 


sometimes persisted, and very mild but 


weakness of certain muscles. Characteristically, 


they were axial muscles—anterior neck, back, the 


shoulder girdle, or the pelvis—rarely a peripheral 
muscle. We are now engaged in a follow-up study 
to see what, if any, damage has been left. It is 
certainly minimal. In 1956 the disease which was 
caused by ECHO 4 was milder. All the neuro- 
muscular findings | have described occurred, but in 
a lower incidence, despite the fact that we were 
alerted to look for them 

The relationship of the Shropshire agent to other 
enteric viruses has intrigued us very much, and | 
think that it 


than simply associating another disease with another 


personally may be more important 
virus 

We have had 
Shropshire virus with Dr. Wenner’s field strains 
of ECHO 4 


points up a trap in this group of diseases 


an opportunity to compare the 


and this proves very interesting. It 
When 


identification of an 


one uses for the serologic al 
ECHO virus the prototype strain, which is all very 
well and proper, one is simply using a representative 
That 1s, the 
Other samples ot 


of a serotype which is very variable 
prototype is simply one sample 
wild strains of that type would look slightly dif 
ferent antigenically, each from the other. So that 
when we compared various isolates from our out 
break with the prototype ECHO 4 and with Dr 
Wenner’s samples of ECHO 4, we were able to 
gradation of identity and dissimilarity 
strains and ECHO 4. It would look 


as if we have shown extensive variance within a 


find every 


hetween our 


single serotype 
Dr. Kempe brought up a very interesting poimt 
We have 


which not only to do taxonomic studies but to try 


available a great deal of material on 
to figure out the phylogenetic interrelationships of 
these organisms. So far, our working assumption 


is that the cross neutralizations are real and are 
dependent on antigen-antibody relationships rather 
than on nonspecific factors 


Now, the significance of this to human illness 
conceivably could be important in that one’s serolog- 
ical experience with a variety of enteric agents may 


affect the clinical response to future enteric agents 


In reply to Dr Eichenwald’s question concern- 
ing the antibody level against the Shropshire agents 
present several 


This does not sur- 


in y-globulin, it 1s not against 
strains in a titer as low as 1:4 
prise us, because of the poor antibody response to 
this antigen in man and experimental animals 

I have no data comparing antibody rises with 


Dr. Wenner’s patients 


Acid Intermediates of Metabolism in Sweat in 
Cystic Fibrosis. Goxvon Ginis Vioter M. 
Wiutper.* Joun B. McAnpRew,* and Dante. 


Bout,* Nebraska 
\ search has been made for evidence of a hypo 
thetical defect in sweat gland metabolism respon 


sible for the electrolyte abnormality of sweat in 


cystic fibrosis. Sweat was collected in gauze and 


recovered undiluted by centrifugation 


Lactate in sweat was found im concentration of 


13+04 (S. D.) mg. per milliliter in 9 patients with 


fibrocystic disease and 15+06 mg. per milliliter 


in 16 controls 


Pyruvate was found im concentration ot 70+ 


lug. per milliliter in & patients with fibrocysti 
disease and 64+4]ag. per milliliter in 13 controls 
“Citrate” (Krog method) appeared to be in con 
centration of 31+ per milliliter in 13 patients 
per millil 


disease and 
W hile 


cally highly significant, the bochemi« al meaning ot 


with fibrocysti 


ter in 20 controls this difference 1s statist 


the result remains unclear. Some of the control 
level is probably due to lactate 
Malate was found to be present at a concentration 


of 22+5ye per milliliter im six patients with 


fibrocystic disease and 25+17p¢ per milliliter im 
seven controls 

In summary, no significant abnormality occurred 
and malic acid concentrations of 


An ele 


occurred and 


in lactic, pyruvic, 


sweat in cystic fibrosis of the pancreas 


vated level of apparent citric acid 


provides a clue for further mvestigation 


Discussion 
Ronexr Pittsburgh: think these are 
very interesting data, and I realize that Dr. Gibbs 


should like to 
put in a plea to him and to others that have been 
with sweat that 
be considered. I think that Cooke ts the only one 
that has measured this at all, and | am not sure 


is just beginning his studies, but I 


working actual volume of sweat 


that his controls were adequate; if I am correct, 
they were siblings of the patients. But Schwartz 
has shown, for instance, that the concentration of 


sodium in sweat is proportional to the volume of 


sweat excreted per minute. Once a threshhold 
was overcome this rose steadily, and so | think 
that this is a very important factor. It would 


involve, | should think, collecting under some 
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and | that 
can control a hot room or biankets and heating 


standard situation, am not sure we 
pad adequately 

Rosert Cooxe, Baltimore 
whether or not the citrate or citric-like compound 
was the result of the skin I think 
could be settled readily by the use of the washout 
technique which Schwartz and others have used, 


times 15 


The question of 


materials on 


in which preliminary sweating several 
used, with washing the skin and discarding those 
samples, and then the final material is collected 
I think this would get 


Potas 


after the washout period 
rid of the question of skin desquamation 
sium levels in the skin in the sweat, for example, 
will fall considerably and then level off with pro 
longed washout 

For the sake of general interest and saving of 
time, it is worth pointing out that the concentra- 
tion of amino acids in the sweat of these persons 
is the same as in normal persons. This with 
Two-dimensional 


1s 
controlled rate of sweating 
chromatograms, both quantitatively and qualita 
tively, are similar as far as amino acid patterns 
and persons are 


a 


in persons with cystitis normal 
concerned 

I think it that 
which appear in the sweat may not necessarily be 
metabolites of the sweat gland. I think that this 
iS an assumption that has not been proven by any 
means whatsoever. Lactic acid levels are high, 


and there is contradictory evidence as to whether 


is worth commenting materials 


the lactate is being transported across the cell or 
whether this is actually lactate coming from the 
cell itself 

CORDON The 
been very kind and have not asked me any of the 
I appreci 


Ginss, Omaha: discussants have 
embarrassing questions they could have 
ite, very much, the suggestions they have made 
We have that enough 
number of cases the variation in rate of sweating 
would cancel out in the patients with fibrocystic 
In the citrate, where 


considered in a large 


disease and on the controls 
we seem to have a nibble of something, our next 
step is to relate this level to the rate of sweating 
which obtains in the particular case 


Urinary Hexuronic Acid Determinations in 
Prematures, Newborns, and Young Infants. 
Pervetua S. Lacson* and Witttam J. Waters, 

Following the Schmid that 
bilirubin is a bilirubin-glucuronide, hexuronic acid 
the urine was determined as an in 
of the 

(The assumption is made 


Syracuse, N 
report of direct 
excretion in 
direct measure of the 
liver for conjugation 
that the major component of the hexuronic acids 
in the urine is glucuronic acid.) 
Twenty-four hour urine collections 
tained, and measurements of hexuronic acids were 


functional capacity 


were ob 
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made on 1 ce. aliquots according to the method 
Z Determinations 
specimens infants, 


born infants, infants with hemolytic disease of the 


of Dische were made from 


irom premature normal new 
newborn, and young infants with various disease 
States 

The 0.1 03 
cubic centimeter in normal newborn and premature 
infants without with total 24-hour 
excretion of 5 to 35 mg. during the early newborn 
The lowest in pre 
mature infants. Higher 
hemolytic disease of the newborn, particularly in 
trans 


values ranged from to mg. per 


disease, a 


period values were obtained 


values were found in 


those infants who required replacement 
fusions. However, the 
ranging from 0.1 to 1.2 mg. per cubic centimeter 
and 8 to 89 mg. total per 24 hours. The high 
values appeared to correlate with the degree of 
bilirubinemia. Of the fact in this 
group that one patient showed urobilinogen in the 


urine as early as the second day, suggesting that 


response variable, 


interest 1S 


conjugation had taken place 

Determinations from older infants with various 
disease states were also performed. The highest 
values of glucuronic acid in this series were found 
in two patients with biliary atresia, 0.65 mg. and 
1.5 mg. per cubic centimeter and a total of 1365 
and 408 mg., respectively, in 24 hours 

Determinations were done on normal adults and 
ranged from 0.27 to 0.83 mg. per cubic centimeter 
and the total from 374 to 913 mg. These values 
are not dissimilar to those reported in the litera 
ture 

The mean values in 
were 0.17 mg. per cubic centimeter and 13 mg 
total in 24 hours.; in premature infants, 0.12 mg 
per cubic centimeter and 12.9 mg. total in 24 hours; 
in mild hemolytic disease of the newborn, 0.27 
mg. per cubic centimeter and 14.6 mg. total in 24 
hours; in severe hemolytic disease of the newborn, 
042 mg. per and 31 mg. total 
per 24 hours 

Our data show that total urinary glucuronic acid 


normal newborn infants 


cubic centimeter 


present in normal newborn and premature infants 


is comparatively lower than in older infants and 
adults. The response to bilirubinemia is variable, 
but in general it is associated with an increase in 
urinary glucuronic acid excretion 

It further that the 
mechanism is present in the newborn infant but 


is suggested conjugation 
seems to be relatively less effective, at least within 


the first week of life 


Studies on the Neonatal Development of the 
Glucuronide Conjugating System. Auprey K 
Brown,* with the assistance of Herpert Bur 
NETT, Wayne Introduced by Worr W 
ZUELZER 
It has long been recognized that the majority 

of newborn infants exhibit jaundice during the 
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first few days of life, due chiefly to the accumula 
tion of “indirect” bilirubin. It has been postulated 
that this accumulation is due to a defect in the 
rather than to increased 


metabolism of bilirubin 


production of bilirubin. Recently it has been shown 
that the “direct-reacting,” water-soluble bilirubin 
in jaundiced serum and urine and in normal bile 
glucuronic acid, whereas 


is conjugated with 


“indirect-reacting” bilirubin is unconjugated 

glucuronide 
Schmid 
The 


seems to 


synthesis of bilirubin 
recently by 


Enzymatic 


has been demonstrated and 


Axelrod, utilizing liver microsomes forma- 


tion of bilirubin glucuronide involve 
the same system as does conjugation of substances 
as o-aminophenol or phenolphthalein with glucu 
This 


system im 


ronic acid reaction is catalyzed by an 


enzyme microsomes of mammalian 
and requires uridine 
(UDPGA) as the 


appeat 


liver of several species 


diphosphate glucuronic acid 


This 


to proceed as follows 


glucuronyl donor reaction would 


glucurony! 


UDPGA+bilirulin 


(“indirect”) transferase 


bilirubin glucuronide+U DP 
(“direct”) 

In our mvestigations, microsomes of liver trom 
fetal, newborn, and adult guinea pigs were used 
to demonstrate the development of the glucuronide 
conjugating The data indicate that when 
o-aminophenol and phenolphthalein are used as 
the substances to be conjugated, liver microsomal 


system 


activity is absent in very young fetuses, 1s very 
low in fetuses almost at term, and increases during 
the first week of life in the newborn animal When 
bilirubin was used as the subrate, newborn and 
fetal microsomes showed virtual inability to form 
the glucuronide as compared with the adult micro 
somes Investigation was also made of 
the in vitro conjugation of sulfobromophthalein 
UDPGA and 


Preliminary 


(Bromsulphalein), with use of 
microsomes from guinea-pig livers 
data indicate that, at least in vitro, the formation 
of the glucuronide does take place when micro 
somes from adult guinea-pig livers are used but 
is less readily formed with microsomes from 
newborn livers 

Studies were also made of the system by which 


UDPG+DPN UDPG dehydrogenase 
UDPGA+DPNH 


These prelimimary investigations indicate that 
there is decreased activity of the enzyme catalyzing 
this step when preparations of soluble fraction 
from livers of newborn animals are used as com 
pared with those from adults 

In order to relate these findings to the situation 
in the human newborn infant, a study was made 
of urinary excretion of glucuronides by premature 


This data shows that 


and full-term human infants 


there is a gradual increase im glucuronide excretion 
first life. The 
were lower in the pre 


during the week of initial levels 


and the 
mature infant than in the full-term infant 


rate of increase 


These data indicate that there is in the newborn 
period gradual development of the enzyme system 
conjugation in the 


responsible for glucuronide 


liver. This system is relatively inactive in fetal 
and newborn guinea-pig livers even when UDPGA 
is supplied, and this would indicate that a defect 
lies at the level of transfer of glucuronic acid 
from UDPGA to the substance to be conjugated 
UDPG dehydrogenase also 
The 
data thus far obtained from study of glucuronide 


Decreased activity of 
seems to be present in newborn guinea pigs 
excretion in the human newborn infant indicates 
indirectly that a similar delay in the development 
of the glucuronide conjugating system may occur 
These findings may help us to interpret the hyper 
unrelated to disease as 


bilirubinemia hemol ytic 


well as the variations seen in jaundice associated 


with hemolytic disease in the newborn 


Discussion 
like to 


First, 
years 


Ronerr A, Acoricn, Seattle: | should 
make two comments on these presentations 
I should like to emphasize that for many 
careful observers have known that serum bilirubin 
elevations in the newborn infant cannot usually 
be correlated with the drop in hemoglobin. Dr 
Weech summarized this information in his mono 
Advances The 


work presented here at this meeting provides us 


graph printed in in ediatrics 


with a mechanism that can be used to explain the 
well-known facts. The significance of hyperbiliru 


binemia in the absence of blood-group incompat 


ability now takes on even more interest for 
biochemists. Second, | want to mention the fact 
that British and American investigators have 


presented direct evidence that there are two or 
more forms of direct-reacting bilirubin. Obviously 
assessing the 
Much of the 
medical literature on hyperbilirubinemia may have 
still 
apparent that we are far from an explanation for 
the intracellular changes in the brain that occur 


this may be of importance when 


significance of hyperbilirubinerma 


to be rewritten subsequently. Finally, it is 


in “kernicterus.” One might ask why we have 


the paradox wherein an insoluble form of bilirubin 
(indirect) seems to readily pass the cell mem 
branes and injure these cells 

I would like to 
comment on the assumption made by Drs. Lacson 
Waters that the 


hexuronic acid represents chiefly glucuronic acid 


Anprew E. Lorincz, Chicago 


and measurement of urinary 
As reported in an abstract submitted to this society, 
Dr. Albert Dorfman and I have found an excessive 
excretion mucopolysaccharides in the 
Hurler syndrome. The specific mucopolysaccharide 


of acid 
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which is most abundant in the urine of these 


persons has been identified as B-heparin (chon- 
acid-B). As is the acid 
are composed repeating 


known, 
of 


hexuronic 


droitinsul furic 
mucopolysaccharides 
disaccharide units—usually a acid, 
frequently glucuronic acid, (but in B-heparin it is 
L.-iduronic acid), and a hexosamine, which is 
usually acetylated 

The levels 
have obtained in the children above the age of 5 
years with the Hurler syndrome have been of the 
order of magnitude of 0.1 to 0.2 mg. per cubic 


On the basis of the hexuronic 


of acid mucopolysaccharides we 


centimeter of urine 
acid determination used by the colorimetric method 
of Dische, this would represent about 37% or 40% 
hexuronic acid, which is not related to the con 
jugation of the glucuromic acid with bilirubin 

De. Littarp, Kansas City, Kan.: Are we justi 
fied in assuming that the urinary glucuronic 
is a true reflection of total glucuronide formation ? 
It is my impression that a considerable amount of 


acid 


it appears in the feces 

Sotomon A. Kapran, Brooklyn: | 
question to ask about the diazo reaction 
of the fact that alcohol and indirect 
bilirubin to give a with Ehrlich’s 
reagent, is it possible that the free alcohol groups 
the conjugation, 


have a 
In view 
you need 
blue color 


of the glucuronic acid part of 
are supplying what is necessary for the develop 
ment of color? In other words, are the free 
alcohol groups of the glucuronic acid doing what 
methyl alcohol does in the ordinary determination 
of bilirubin ? 

Pexrerua S. Lacson, Syracuse, N. Y 
Lorinez’ question of whether we were 
assuming that glucuronic the 
component of what we measured, hexuronic acid, 
that other hexuroni 


urine baseline 


To Dr 


safe in 
major 


acid was 


there can be 


However, 


realize 

the 
determinations im normal 
we can not think of any other hexuronic acid that 


we 


acids in we made 


newborn infants, and 


could be present, unless in states of disease 


has become 
bilirubin 1s 


Since 


Detroit: It 
reaction of 


Auprey K. Brown, 
evident that the 
dependent upon the solubility of bilirubin 
(except 


“direct” 


free bilirubin is not water-soluble under 
special conditions), it is not readily diazotized 
Conjugated bilirubin or bilirubin glucuronide is 
water-soluble and is diazotized immediately. We 
do not know that bilirubin is conjugated only as 
There is, of course, the possibility 


a glucuronide 
sulfate 


that bilirubin 
We only 
ability 

Phe differential solubility of free and conjugated 
bilirubin in various tissues may play a role in the 
development of kernicterus, that 
kernicterus is associated with the accumulation of 


the free rather than the conjugated form We 
concerning the 


conjugated as a 
conjugating 


may be 


studied glucuronide 


have 


as it is evident 


have no experimental evidence 
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effect of (chirect) conjugated bilirubin on brain 

tissue, as this form of bilirubin is very unstable 
Concerning the interpretation of urinary glucu 

with Dr 


Lacson that the carbazole method is specific, with 


ronc acid determinations, we agree 
the exception that it would also determine 8 hep 
arin. As this has been found in the urine only in 
Hurler’s syndrome and as our babies did not have 
evidence of this syndrome, we felt we were truly 
measuring urinary glucuronides 

As to Dr. Kaplan's question as to the nature of 
the like know the 
answer to that question. There are so many things 
that can potentiate this reaction, such as caffeine 


Conjugated bilirubin 


diazo reaction, we would to 


and sodium benzoate urea 
is a water-soluble diglucuronide and splits in half 
Alcohol in the 


indirect diazo reaction may serve the same function 


as the diazo reaction takes place 


as the glucuronic acid moiety, that is, it may make 
free bilirubin soluble 

I want to thank Dr. Sass-Kortsak 
comments. We were tempted, I must say, having 
a little prized UDPGA, to administer some of 
this to newborn infants, even though there is a 
defect in the transfer of the glucuronic acid to 
the bilirubin. We have not yet done this. That 
administration of certain substances may augment 


for his kind 


this function in the newborn infant is, of course, 
our great hope. The that could 
the development of the steps leading to glucuronide 
synthesis in the newborn infant are under investi 


factors hasten 


gation 


Urine Composition and Renal Tissue Electro 
lytes. Joun D. Crawrorp, ANTOINETTE Parist,* 
Parricta Meara,* and Mary L. Terry,* Har 
vard 
Little has been published in confirmation of 

Wirz’ demonstration (Helvet. physiol. acta 11:20, 

1953) that during antidiuresis there is an osmotic 

tissue pro 


The studies to 


pressure gradient in renal rising 
gressively from cortex to papilla 
be reported confirm and extend those of Wirz as 
well as the recent report of Ullrich (Arch. ges 
Physiol. 262 :537, 1956) 

Axial cores of kidney tissue have been obtained 
in vivo from anesthetized rabbits prepared so that 
the influence of marked changes in urine flow and 
studied. The 


into sections 


electrolyte composition could be 


tissue cores have been subdivided 
representative of cortex, outer and inner medulla, 
and papilla. In company with simultaneously ob 
tained samples of urine and systemic blood plasma, 
the tissues have been analyzed for water, sodium, 
potassium, chloride, and urea. Histologic changes 
have been correlated with the biochemical obser 
vations 

The results indicate that at 


all times there is a 


gradient with regard to concentrations of 


* By invitation 


SOCIETY TRANSACTIONS 


sodium and chloride. Values per unit of tissue 


water for sodium and chloride are 15 to 5 times 


greater in papillary tissue than in cortex. The 


extent of the concentration gradient is greatest 


during antidiuresis at low solute outflow rates, 


osmotic diuresis, and 


Under all 


diminished by hydropenic 


least during water diuresis circum 
stances studied, these ions tend to retain a mutual 
concentration ratio in tissue fluid similar to that 
characteristic of extracellular fluid in general, al- 
though their absolute concentrations in papillary 
(Na 550; Cl 370 mEq. per liter) 


simultaneously 


tissue water 


may reach four times the values 


observed in systemic plasma. By contrast, values 


for tissue potassium show no such gradient. They 


are approximately equal in cortex papilla, 
from cortex to inner medulla, and 


Values 


for these three electrolytes in tissue are virtually 


decline slightly 
are unaffected by alterations in urine flow 


large changes in their respective 
while 


independent of 
however, 
that for 


concentrations in urine. Urea, 


having a concentration gradient like 
sodium and chloride, appears to be in equilibrium 
with plasma urea in cortex and with urme urea 
in papillary tissue 

Che independence of tissue and urine concentra 
tions for sodium, potassium, and chloride suggests 
that 


more 


the tissue contributes not 
Retained blood 
fraction The 
of sodium 


residual urme in 


than 5% to its volume 


contributes similarly small 


constancy of the concentration ratio 
and chloride, the absence of a potassium gradient, 
and geometri that cell 
volume is diminished and interstitial fluid increased 
antidiuresis and that 


In anti 


considerations suggest 


in papillary tissue during 
these changes are reversed in diuresis 
diuresis the osmotic pressure of papillary tissue 
fluid estimated from the presumed osmotic activity 
of its analyzed constituents is slightly greater than 
In diuresis, 


the papillary 


that of simultaneously formed urine 


the estimated osmotic pressure of 
tissue fluid, though reduced, is far in excess of that 
of simultaneous urine 

The observations suggest that concentrated urime 
derives from a dilute percursor fluid contained in 
tubules, essentially permeable only to water, which 
medium of high osmotx 


conduct it through a 


activity. During this passage water diffuses across 
the tubular membrane from the precursor to the 


which 


surrounding medium, the hypertomicity ot 


is determined primarily by its sodium and chloride 


Dilute on the other hand, is a 


passage of the 


content urine, 


hypotomic precursor 


product of 


through the tubules (collecting ducts) with 


essentially no loss of water to the surrounding 


medium. Antidiuretic hormone appears to control 
the permeability to water of the membrane of the 
collecting tubule. In addition, and as a separate 
function, the hormone appears to effect the marked 


increase in sodium and chloride content and con 


centration of the surrounding medium seen m 


antidiuresis 


Hemoglobin Metabolism in the Premature 
Infant. Josern Dancis, and 
M. Eart Batis,* New York 
N™ glycine was administered at birth to 


infants, and the 


two 


presumably normal premature 
incorporation of the isotope into hemoglobin was 
The curve of the N*“ 


graphed against time revealed four distinct com 


measured concentration 


ponents—a rapid rise in concentration, followed 


by a more gradual increase, a slow fall, and, finally, 


an abrupt drop. The life span of the red blood 


cell and the varying rates of synthesis and deg 


radation of hemoglobin during the first months 


of life can be readily estimated. The curves ob 


tained contrast strikingly with those in subjects 


with a stable hemoglobin concentration, There the 
initial abrupt rise in isotope concentration is fol 
lowed by a prolonged plateau and then a rapid fall 
One of the premature infants developed a more 
The data offer 


possible explanation for the mechanisms involved 


prolonged anemia than the other 


Discussion 


I want to tell Dr 
this study 


Roperrt A. Avoricn, Seattle 


Dancis how much I appreciate seeing 


initiated. I believe that we pediatricians have not 


made full use of nonradioactive isotopes such as 
N™ for metabolic 


It was my hope that Dr 


studies of infants and children 
Dancis would be able 
to show us data on the appearance of the otope 
in the stool pigments, because with this added in 
formation it is easier to interpret the hemoglobin 
curves just shown. There are two questions | 
wish to ask: What 
labeled that 


premature infants and by what route was it given, 


was the dosage of the N’ 


glycine was administered to these 


and did you divide the dose over a period of hours 
or days ? 

Cuartes U. Lowe, Buffalo: Dr. Aldrich has 
touched on a problem which affects the accept 
ability of the data presented by these authors. | 
think it would be that the 
did not pool, because 


if it did, whereas the points on the curve would be 


important to prove 


reenter the metabolic 
the same, the interpretation would be opposite. In 
synthesis of hemoglobin 
that the 


presented, and | wonder whether they are plan 


other words, increased 


would produce the curve authors have 
ning to obtain excretion studies in order to confirm 
their hypothesis 

Joserm Dancis, New York: One gram of N“ 
labeled 


by mouth 


glycine per kilogram was administered 
| strongly suspect there is some reutilization of 


N“ Other workers have demonstrated that it does 
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occur in studies of this type. However, | do not 
believe that this would affect our interpretation 
the data. The half-life of the plasma proteins 
in these to be six 
eight days, indicating that the N™” 
is dropping off rapidly in precursor material and 
the effect of 
total 


mass 


ol 


same babies seems about to 


concentration 
proteins, thus minimizing 
The relatively 
in hemoglobin and the 
during the first weeks of life also make unlikely 


body 
reutilization constant 


falling hemoglobin 
the alternative explanation suggested by Dr. Lowe 
I think it unwise 
curately the life span of the red cell, because ot 
the possibility of reutilization, and therefore we 


to attempt to estimate too ac 


have not attempted to do this 

We to whether 
N“ is incorporated in bilirubin. We are not 
that we can collect sufficient stool bilirubin during 


the first week of life to answer the question, but 


the 
sure 


are of course curious as 


we plan to try 


Electron Microscopy of Experimental Renal 
Diseases. F. Piet; Lutuer Done,* 
Stanford; A. GoopMAn, ROGAR 
Moore,* Veterans Administration Hospital, Long 
Beach, Calif 


and 


Klectron reveals that the normal 


glomerulus is composed of three definitive layers 
with its attenuated cyto- 
the homo 


mucroscopy 


the inner endothelium, 
plasm lining the lumen of the capillary ; 
genous basement membrane, and the epithelium, 
which surfaces the capillary with distinct foot-like 
The presence of an “inner mesenchymal 
structures 


processes 
core” is debated. Alterations in these 
induced by acceptable experimental techniques in 
dicate fundamental differences in degenerative and 
proliferative processes which are not readily 
demonstrable by light microscopy 

ot 
the 


the 


the intravenous injection 
rabbit 


reveals 


One hour after 


rats 
of 
proceeds 


potent nephrotoxic serum into 
electron microscope 
epithelial foot-like 


rapidly to complete coalescence, so that the normal 


swelling 
processes which 
spaces between the processes are no longer present, 
the so-called “smudging of the epithelial layer ‘a 
This change is associated with subsequent swelling 
of the basement histologic 
changes are accompanied by the clinical sign of 


membrane. These 


nephrosis. Similar histopathologic alterations are 


found in biopsied renal tissue from children with 
nephrosis 

Three hours after. the intravenous injection of 
horse serum into rabbits thinning of the basement 
membrane was observed, associated on the seventh 
day with proliferative changes. This proliferation 
was seen at the same time with light microscopy 
Electron microscopy indicates that the proliferation 


is restricted to the endothelium. Similar observa 
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tions have been made in children with glomerular 
nephritis 

These experimental processes not only serve as 
for studying clinical 


diseases but also indicate the nature of glomerular 


useful tools comparable 
structure and possible alterations under varying 
influences. In this study no evidence of a mesen 
chymal stalk has been observed, even after the 
stimulative influence of heterologous serum 


Electron Microscopic Pathology of the Various 
Forms of the Nephrotic Syndrome. Rosexr LL. 
Vernier,* Marityn G. FAarQuHAR,* Joe. G 
BrRuNSON,* and Ropert A. Goop, Minnesota 


The nephrotic syndrome occurs in association 


with a variety of disease processes and has been 
follow with 
( Tridione), 


medication 
to 


observed to bee stings, 


trimethadione and exposure mer 


cury and other chemical compounds. The majority 


of cases of the nephrotic syndrome in children, 
however, are idiopathic, and no associated etiologi 
Present clinical and lab 


differen 


factor can be identified 
oratory studies do not afford means of 
tiating between the several forms of the nephrotic 
syndrome listed above 

The renal pathology of the nephrotic syndrome, 
as studied on postmortem material, has been ex 
tremely variable and has been of little value in 
clarifying concepts concerning the interrelation 
ships of its various forms, its etiology, or its 
pathogenesis. 

During the past two years we have performed 
renal biopsies on approximately 100 children with 
chronic renal disease of childhood. All of these 
renal biopsy specimens have been studied by light 
microscopy, and approximately 50% have been 
studied by electron microscopy. In these studies 
the renal biopsy has been shown to be a reasonably 
safe and useful procedure for diagnosing and 
evaluating the progress of chronic renal disease 
in childhood. Adequate material for thorough 
morphologic study and pathologic diagnosis is ob 
tained in approximately 75% of the children in 
whom renal biopsy is attempted 

Application of electron microscopy to the study 
of renal biopsy specimens in the nephrotic syn 
drome has revealed a characteristic abnormality 
involving the epithelial-cell layer of the glomerular 
The present study undertaken 
in an attempt whether the 
biopsy of patients with nephrotic syndrome of the 
several different types might reveal characteristic 
changes reflecting the basic etiologic process 


capillaries was 


to determine renal 


Renal biopsy specimens from children with the 
following forms of were 
by light and (1) 
nephrosis following bee sting (2) 
nephrosis occurring after trimethadione therapy 
(1 case), (3) nephrosis occurring after exposure 
a1 (4) nephrotic syndrome 


nephrotic syndrome 


electron microscopy : 


(2 


studied 
cases), 


to mercury case), 
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occurring in association with advanced chron 
glomerulonephritis (3 cases), (5) nephrosis occur 
ring in association with polycystic disease of the 
kidney (1 case), (6) 
disease (5 
nephrosis occurring as idiopathic lipoid nephrosis 
(14 cases). 

The pathologic analysis of the biopsy material in 
these cases, employing light microscopy, included 
normal kidney, polycystic disease of the kidney, 
proliferative nephritis, membranous glomerulone 


subacute and chronic glomerulone- 


nephrosis occurring as a 


familial cases in two families), (7) 


phritis, and 
phritis 
Electron microscopy, however, revealed a con 
sistent abnormality of the epithelial cells of the 
glomerular capillary membranes in all these cases 
The epithelial foot processes are distorted into a 
homogeneous essentially uninterrupted mass along 
the epithelial surface of the basement membrane 
This abnormality has not been observed in 
diseases of the kidney other than those in which 
We interpret this 
renal ab- 


the nephrotic syndrome occurs 


specific ultramicroscopic morphologic 
normality to represent either the basis for, or a 
consistent reflection of, the essential pathogenic 
process resulting in the nephrotic syndrome, re 
gardless of its etiologic basis 

The possible mechanism by which the common 
renal lesion is produced by these diverse etiologic 


processes will be considered 


Discussion 


Max Wacusretn, New York: I should like to 
isk Dr. Vernier whether the epithelial changes 
which he described are restricted to cases of the 
nephrotic syndrome. In other words, do not cases 
of chronic nephritis also show similar changes? 

As a pathologist, I am somewhat perturbed that 
the mesenchymal cells are again so much ques 
It is very hard to understand how the 
be replaced by con 
are somewhere con 
nective You 
would have to alter basic concepts of pathology 
would assume that 
histocytes or connective 


tioned 
glomerulus can completely 
there 
present 


nective tissue unless 


tissue cells to proliferate 


markedly if now 


become 


very you 


epithelial cells 
tissue cells 

A far as the staining reactions that were shown 
here are concerned, I should very much like to 
isk why in the PAS-Hale stains the 
basement membrane is blue and apparently 1s not 
PAS-positive, but if one does not combine the 
two PAS 
membranes are PAS-positive 

Henry L. Barnett, New York: I think 
manv of us who have been struggling to define 


combined 


stains and uses stains only the basi 


that 


ind classify these various diseases on the basis of 
linical, chemical, and physiologic data find these 


studies by electron microscopy very exciting 
I am particularly interested in the relationship 


of the experimental disease to the human disease 
I should like to know if Dr. Piel or Dr. Vernier 
know of any microscopists who have 
studied the disease produced by the “duck-rabbit 
duck system.” It would appear that this disease, 
in contrast to the “rat-rabbit-rat 
some similarity to but some major differences from 


electron 


disease,” has 


nephrosis 

Wattrer HeyMANN, Cleveland 
Dr. Vernier for 
nephrosis has been talked about by Fanconi and by 


I want to ask 


some information. Mercury 
English workers of such standard that we do not 


dare to doubt its existence. Personnaly | do not 


remember having seen a case of it. | wonder 
whether you could give us some information re- 
garding the exposure to what kind of mercury 
and at what age it occurred. I should like to say 


the same about the “bee-sting” nephrosis. I! 


have read about it, but I have never seen it. | 
just wonder how one is sure that in summertime, 
when millions of bees sting thousands of children, 
some of whom could get nephrosis without having 
been stung, the disease is due to the sting. | 
wonder if it has been observed that a second bee 
sting has elicited a relapse in a child that was in 
remission from a first attack 
Kurt Lance, New York 
Dr. Piel whether or not 
beautiful that 


through the glomeruli independent of any disease 


I should like to ask 
she has found in her 


studies protein leakage, as such, 
causes the same change of the podocytes of the 
epithelial cells. If this is so, one could possibly 
interpret the spreading of the 
“sealing off” process against protein loss 

| would like to ask whether, for 
egg was 
known to excrete very rapidly 


the podocytes under such circum 


podocytes as a 


example, 


albumin given to rats, which they are 
Can one note a 
spreading of 
stances ? 
Joun M 
Vernier’s 
difficulties 
know that even with wedge biopsies of the cortex 
we have had difficulty in interpreting the disease 


with 


Craic, Boston: | think some of Dr 


photomicrographs show some of the 


one has with such renal biopsies. | 


process, and it must be even more difhcult 
needle biopsies 

In regard to the swelling of the podocytes, | 
think this may be a quite nonspecific process, By 
amino-nucleoside for the induction of 


Leon Weiss, of the Depart 


use of 
nephrosis with Dr 
ment of Anatomy at Harvard, we have been able 
to demonstrate, even before very marked or easily 
observable proteinuria, swelling of the podocytes 
This 


with, 


system is somewhat more precise to work 


because one does not get the cataclysm 


alterations of the glomerulus in the acute 
as you do with the anti-rat-kidney rabbit serum 

W. McCrory, Philadelphia: I think 
that Society, not 


only bring new information but pose new puzzles 


stage 


these most in this 


papers, like 
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I should like to know if Dr. Piel can us 


information on the time of the onset of proteinuria 


give 


in her animals given foreign-protein kidney disease 
Dr found working with foreign- 
protein experimental disease that proteinuria does 
not occur with bovine 
albumin until he can demonstrate of 
the serum albumin by immunologic techniques in 
Here, at least, then, is a demon- 
stration an the time of 
localization of complex the 
glomerular membrane and the onset of proteinuria 
Though I am not a 


Dixon has in 


repeated injections of 


localization 


the glomerulus 


of association between 


antigen-antibody in 


as evidence of renal damage 
pathologist, | should appreciate comment by the 
authors on the limitations presented to the mor- 
phologist in deducing from what is seen how 
much is known about what a membrane is doing 
1 find it a little difficult how the 
epithelial podocytes can be concerned with the 
filtration. What is the functional 
significance of smudging of the podocytes? Dr 
Charlotte Liu, in our laboratory, has been working 
and 


to understand 


process of 


tissue-culture of animal 
Though we are not clear about 


in the tissue culture, the 


with preparations 
human kidneys 
the cell 
suggestions of persons more expert than I is that 
It thus may be of 


types growing 


the cells are probably epithelial 
interest that the tissue-culture 
show cytotoxic effects when exposed to nephro- 
finding bears any 


rat preparations 


toxic sera. | wonder if this 


relationship to the results presented here. I raise 
these questions to try and provoke a little more 
discussion about the significance of the observable 
pathologic lesions and the as yet unsolved question 
of the functional alterations responsible for pro 
teimuria 

F Dr. Wach- 
stein, I am in no position to discuss your question 
that electron 
been done in 
in disease states that there is 
little ground for believing that a mesen hymal core 
exists. I think that the reconstructions of the 
glomeruli which were done independently by Hall 
and Boyer indicate that the glomerular capillary 
is not in loops but is rather a true vascular net 
These reconstructions, the work of Irvine, 


Piet, San Francisco 


well. However, it seems to me 


microscopic studies which have 


seem to indicate 


work 
which we quoted here, and the proliferating cells, 
membranes which we 


surrounded by basement 


see in our rabbits injected with horse serum, lead 
me to think that the mesangium 


needs reconsideration 


the concept o1 


The basement membrane was not blue, and if 


| said this I did not intend to say it. The part 
of the wall that stains blue is the epithelial surface 


The believe to be the 
basement membrane stains positively 
with periodic ac id-Schiff reagent could be seen 
clearly seven days after injection ol nephro 


thickened part, which I 


and which 


most 
toxic serum 
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Dr. Barnett, we are extremely eager to work 
with duck serum, and also with smaller doses of 
rabbit that 
induce disease in rats with small doses of rabbit 


serum, since it is our belief one can 
serum which is similar to the disease induced with 
duck 

Dr. Lange, we have not given egg albumen to 
animals, and this is a very good 
which of all 


protein leakage 


serum. These studies are in process 
experimental 
wondered 
with 


suggestion. I, too, have 


these lesions is associated 
| do not know the answer to that 
Dr. McCroy, 


rabbit serum disease and in nephrosis, as we see 


proteinuria in the nephrotoxic 


it in childhood, is puzzling to me, and | do not 


know the answer. We though originally that the 


situation was clear in the rat disease, because when 
one begins to see smudging of epithelial cells, 
which seems to occur first, the rat is anuric and 
proteinuria the basement 


As you suggest, 


by the time one sees 
membrane has become thickened 
it seems more reasonable that the basement mem 
brane should leak protein before the epithelium 
I do not know what epithelial reaction 
Dr. Vernier will comment, I am sure, 


do not 


is involved 
represents 
but maybe it is a reparative situation. I 
think we know 

In these particular animals which received horse 
serum, we unfortunately only did protein determi 
nations on the urine at the time of killing, and im 
none of them was there proteinuria. However, 
protemuria does occur in association with this type 
of proliferative disease 

\V ERNIER, 
Dr 

the abnormality 
We have studied the 


ultramicroscopic renal glomerular pathology of a 


Wach 
the 


Dr 
regarding 


Roperr L Minneapolis 


stein’s and Lange's questions 


specificity of we have described 


may be answered together 


number of cases of acute, subacute, and chronx 


glomerulonephritis; anaphylactoid purpura, and 


disseminated lupus erythematosus in addition to 


the cases of the nephrotic syndrome described in 
the present paper. The abnormality of the epithe 
lial-cell 
has been the principal morphologic alteration in 
we 


foot processes which we have discussed 


the nephrotic syndrome which 


Similar distortion of the epithelial 


every case ol 
have studied 

cell foot processes has been observed in the other 
diffuse renal vascular diseases listed above, only 
in association with severe generalized deformity ot 
the glomerular capillary. In the severely damaged 
the 


electron 


glomerulus, hyalinized glomerulus of light 


ad 
the 


microscopy, MUCTOSCOpPYS reveals 


changes 


distortion of three ot 
capillary the 


case to case regardless of the type of renal vas- 


vanced components 


wall, being similar trom 
cular disease responsible for the damage 
However, very early in the pathogenesis of the 
syndrome, when the renal biopsy speci 
by light 


smudging of the epithelial-cell foot processes has 


nephroty 


men appears to be normal microscopy, 
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whereas the re 


characteristically been observed, 


maunming components of the capillary loop are 
normal 
We have obtained as many as four serial 


biopsies in the same child over an interval of two 


years and have observed the clinical picture of 


pure nephrosis early in the disease to be trans 
formed into chronic glomerulonephritis by clinical, 
physiologic, and pathologic criteria later in the 
of the renal biopsies 
revealed only the epithelial-cell 
normality by electron microscopy 
reveal endothelial proliferation and accumulations 


addition 


course disease. The early 
foot-process ab 
Later biopsies 
of basement-membrane-like material im 
to the epithelial-cell alteration, which persists 
Che 


mality to 


relationship of the epithelial-cell abnor 


proteinuria per se has not been ade 
quately studied. However, renal biopsy specimens 
from children with chronic glomerulonephritis in 
whom proteinuria of 4 to & gm. per day is ob 
served have been found to have relatively normal 
epithelial-cell morphology by electron microscopy 
In chronic glomerulonephritis endothelial-cell 
proliferation and accumulations of basement-mem 
between the 


ultra 


and 
the early 


material within 


characterizes 


brane-like 
endothelial cells 
microscopic pathologic findings. 

In response to Dr. Heymann’s question regarding 
the details of the case which we have included as 
mercury nephrosis, I will relate the circumstances 
A 6month 
nephrotic 


which lead us to use this designation 
was found to have the 
syndrome. It was learned that the child’s diapers 
had been soaked in a mercury bichloride solution 
as therapy The 
diapers had been rinsed once and applied as needed 
for an interval of two weeks, one month before 
We did not learn of this 


old infant 


for a severe diaper dermatitis 


edema was recognized 


ircumstance until about three months after the 
symptomatology of the nephrotic syndrome be 
came apparent. Thus, three months after the 


onset of the disease repeated studies of the child's 


urine revealed a significant daily excretion of 
mercury 
Although the evidence that mercury was an 


important associated etiologic factor in the 
nephrotic syndrome in this child is circumstantial, 
was included in order to illustrate the 


circumstances in which the nephrotic 


the case 
variety of 
occur and to emphasize the uni 


syndrome may 


formity of the ultramicroscopic pathology in the 
disease regardless of the circumstances of etiology 
or chmical manifestations 

and the 


The relationship between bee stings 


nephrotic syndrome, which was first described by 
Dr. David Rytand, is not clear. We have studied 
five children in whom this circumstance preceded 
manifestations of the 


We 


stings 


the onset of the clinical 


nephrotic syndrome by a short interval 


that the relationship between bee 


helleve 


and the nephrotic syndrome is more than coin- 
cidental, and an investigation designed to clarify 
the possible mechanisms involved is in progress 

Dr. Craig asked a question about the quality of 
the tissue obtained by kidney biopsy. It should 
be remembered that the biopsy specimen is placed 


in an appropriate fixative within three minutes 


after its removal from the patient and that 
minimal postmortem change results. There are 
certain differences in morphology which are ap 
parent when biopsy material is compared with 
autopsy material, but we feel that the biopsy 
tissue is most representative of the true mor 


phology of the organ 


The Relation of Serum Levels of Bilirubin to 
Respiratory Function of Premature Infants. 
C. Arpen and Henry H. Reep,* Kansas. 

unex 

plained hyperbilirubinemia that 
anoxia may be related to the abnormally elevated 

Objective evidence of such a 

A method of clini- 


Some reports on newborn infants with 


have suggested 
levels of bilirubin 
relationship has been lacking 
cally evaluating respiratory function is being used 
at the University of Kansas Medical Center for 
early identification of newborn infants with respira 
This method, based on the trend 
rate in the first hours of life, 
All infants with 


tory insufficiency 
of the 
delineates three groups of infants 
respiratory insufficiency are in Group III 
ning in August, 1956, determinations of 
bilirubin were done on all prematurely born in 
This study 


respiratory 


Begin 
serum 


fants during the first nine days of life 
reports the levels of indirect bilirubin and relates 
them to the three respiratory groups 

Three infants were excluded from the study be 
cause of evidence of hemolytic disease due to blood 
group isoummunization. The 69 remaining infants 


each had an average of 42 determinations of 
bilirubin performed during the first nine days of 
life. Infants in Group III had significantly higher 
levels of bilirubin than infants in Groups I and 
Il. This difference pertained regardless of birth 
weight. In fact, infants in respiratory Group III 
who weighed at birth more than 1750 gm 
significantly higher levels of bilirubin than infants 
in Groups | and Il who weighed less than 1750 gm 
at birth 

No infant in Group I or IT had a maximum level 


than 13.5 mg. per 100 cx 


had 


of bilirubin greater 
Fifteen per cent of the infants in Group III had a 
maximum level of bilirubin greater than 13.5 mg 
per 100 «x 

These studies indicate that classification of new 
born infants according to the trend of the respira 
predictive value for identif ying 


tory rate has 


infants who may develop hyperbilirubinemia not 
associated with proven blood-group isoimmuniza 


tion 


* By wmvitation 


A. M 


the association between early 


insulliciency 


Explanation for 
respiratory 


nemia is not clearly evident 


and later hyperbilirub 


Discussion 


| should like to 
It seems to me that 
biliru- 


De. Bowen, Syracuse, N. 
ask the authors one question 

the that 
binemia here are the cases that did the most hy 


know, 


Cases show the highest level of 


and, as we in excessive 


perventilating, 


hyperventilation there is a tendency toward de 
if 


cle hydration 


were done to 
that 


hydration. | wonder any studies 
determine the 
showed the higher levels of bilirubinemia 

S This paper, I think, 


well 


of these infants 


toston 


difficulties 


GELLIS, 
the 
in explaining individual cases of hyperbilirubinemia 


SYDNEY 


represents to be encountered 
and indicates that many possible factors underlie the 
abnormal increases in bilirubinemia. We certainly 
see many more cases of hyperbilirubinemia which 


which can 


We know that various drugs can be related to it; 
Sepsis, blood all 
may be factors, and this paper attempts to show, 


we can not explain than those we 


incompatibility, et cetera these 
I helieve, that anoxia itself may be a factor 

In all the various etiologies the exact pathway 
for the production of hyperbilirubinemia may not 
he I think it is important, however, for 
the to the fact that any 


underlying pathological state may be responsible 


known 


clinician be aware of 
for hyperbilirubinemia, such as pneumonitis, con 
genital kidney meningitis, 
or intercranial hemorrhage, and thus, when one 1s 
faced with the patient with hyperbilirubinemia, 


one should immediately consider the conditions for 


heart disease, disease, 


which one may have therapy, such as neonatal 


sepsis or meningitis, urinary or 


tract imtection, 
pneumonitis and institute therapy once these pos 
sibilities have been considered and therapy 1s in 
dicated. Otherwise, there is little one can do, and 
if the explanation does not lie in these diagnoses, 
one can then think in terms of congenital heart 
lesions or intracranial hemorrhage, although we are 
limited in handling these particular causes. 
Perhaps most if not all of these etiologies may 
work by anoxia which affects the 
enzyme system within the liver. I think the point 
made about dehydration is a very important one 
when we have a patient with hyperbilirubinemia 
We give subcutaneous 


producing 


which we can not explain 
fluids in an attempt to see what this will do to the 
level before considering a replacement transfusion 
If the bilirubin will drop below dangerous levels, 
we are then spared giving such a patient a replace 
ment transfusion, which is dangerous in itself 
One other point should be mentioned. All the 
this apparently 
think one can not 


levels mentioned in study were 


indirect bilirubin. I 
termining direct-reacting bilirubin as well, for we 


avoid de 
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have seen a number of cases spared replacement 
transfusion by the finding that the direct-reacting 
bilirubin level was rather elevated 

A, SitverMAN, New York: Would the 
authors consider the possibility that the association 
between Grade III respiratory pattern and hyper 
bilirubinemia might be the result of a dependent 
relationship of each of these characteristics upon 
the in 


immaturity? | interested to see that 


fants in Grade III exhibited peak values of bilirubin 


was 


later than would be expected in mature infants 
May I the 


were’ This factor influences the respiratory rate 


ask what environmental temperatures 
of newborns 
| 


the point of “immaturity” in these 


N. ¥ | think 


cases may be of 


Syracuse, 
considerable significance from a number of stand 
to the In 
determinations of urinary glucuronide excretion im 


points in relation bilirubinemia our 
newborn babies, and particularly in the premature 
infants, the total varied with the urinary output 
Dehydration then might be an additional handicap 
on the conjugation mechanism, which, it appears, 
is relatively inefficient in this period 

\ further possible contributing factor in the 
elevated bilirubin levels, which I thought Dr. Sil 
verman might comment on, is the question of the 
Last year his 


relationship of antibiotic therapy 


group reported an increased incidence of brain 


damage in premature infants on a regimen of 


penicillin and sulfisoxazole (Gantrisin), and | 
notice that these infants were given therapy 

Vitamin K has also been implicated in bilirubi 
nemia with brain damage, and along this line Dr 
Zinkham has just shown very beautifully its pos 
sible hemolytic effect in newborns 

Therefore, it should be emphasized that these and 
possibly other agents may be competing with bili 
rubin for conjugation and, if they are better com 
petitors, may then lead to increased bilirubin levels 

All of these factors need evaluation, in addition 
to the oxygen therapy, in their possible relationship 
to the increased bilirubin levels that were demon 
strated 

Paut M. Taytor, Pittsburgh: I should like to 
cite our nursery experience and ask a question. We 
have been studying bilirubin, and we have been 
impressed in a few cases with the occurrence of 
rather marked dyspnea in some patients with ele 
vated bilirubin levels. We have been one center, 
though, that has been very quick to do exchange 
transfusions on babies with unexplained hyper 
bilirubinemia. In the past two years we have done 
about 25 exchange transfusions. In reviewing these, 
we found that perhaps four or five of these patients 
had a stormy respiratory course and would fall 
into Group III of the cases presented. The rest of 
them are quite all right from the respiratory stand 
close elevation. We, too, follow 


point, fairly 
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factor 


that 
| saw 


respiratory rates very closely. One 
came up in our study of hyperbilirubinemia 
it mentioned also in a paper submitted by Holman, 
in Balttsmore—is that had a sig 
nificantly higher peak bilirubin than Negro infants 
In our series the peak bilirubin was half again as 
high in a Negro baby, a very 
definitely significant difference. I should like to 
ask the authors if they divided their patients into 


Negro and white subgroups in the three respira 


white babies 


white as m a 


tory groups 
Watcter R 

original descriptions of 

tress remark on its association with fluid retention 


The 


respiratory dis 


Hepner Jr., Columbia, Mo 


neonatal 


at birth. These observations seem worth while to 
point out, since some comments have been made in 
the other direction—that of dehydration 

Now, we see an association between respiratory 
distress and icterus. Some have noted a rather 
more early and more intense icterus in some intants 
who have a Cushingoid appearance in the birth 
room and within the first day or two after birth 
edema of the scalp, the chest, the 


and the backs of the hands, which are 


have pitting 


extrenuties, 
swollen like boxing gloves 

Two questions come to my mind under these 
First, can dehydration be estimated 


Oliguria 


circumstances 
in these babies by a low urine output? 
is not necessarily any indication of the state of 
hydration. Many infants who are severely edema 
tous put out very little urine during the first two 
or three days 

Second, one would wonder whether or not the 
causes of the icterus and the respiratory distress 
might not be similar to and based on, or related to, 
inefficiency of edematous organs 

Have the authors attempted to make a correlation 
between those babies who appear more water-log 
ved who have respiratory distress and icterus? Does 
this hold? 

And then, finally, since these were Group III 
these 


how many of 


We understand from 


babies, one would wonder 
patients were given oxygen 
Dr. Smull’s presentation that oximeter readings 
Is it possible to draw a correlation 


is well 


were made 
between oxygen therapy and icterus? It 
known that higher than usual levels of oxygen in 
the blood can interfere with some enzyme systems 
If correlations can be made between oxygen therapy 
resulting in very high oximeter readings and the 
icterus described, the question would be raised 
whether or not there might be some such relation 
ship between oxygen therapy and icterus in these 
patients 
Grorce S. Husson, Syracuse, N. Y.: I wonder 
if the authors have any correlation between arterial 
saturation and high bilirubin level. Also, did they 
make hematocrit studies in cases of high bilirubin 


level? 


Anpen Miuver, Kansas City, Kan.: In answer 
to Dr. Bowen, we have had the impression that the 
Group IIL babies have something different about 
their hydration. This does not appear to be dehydra 
tion. We have the subjective impression that they 
are overhydrated as compared with the Group | 


and I] 


accurate observations were not done on hydration 


babies. During the course of this study 


We are in the process ol doing those studies now 


From Dr. Gellis’ comments I did not detect a 
question, but | did detect the veiled intimation that 
we did not observe our babies carefully enough to 
can Say 


exclude known causes of jaundice. All | 


is that we are cognizant that sepsis, meningitis, et 
cetera, can cause jaundice, but we believe that those 
conditions did not pertam to any ot the babies m 


We did 


indirect-reacting. | did not 


this study determine direct-reacting 


bilirubin as well as 
report the values for direct-reacting bilirubin here 
because they did not seem pertinent to the discus 
Gellis and all of 


that it was he, and not we, who said that anoxia 


sion. | want to remind Dr you 


was an etiologic factor in hyperbihrubinemia. This 
is a conclusion which we are not yet ready to draw 

Dr. Silverman, | think that it is possible to as 
that 
is due to immaturity 
I feel 
tells very little 
specific respects these infants are “immature.” 

In regard to Dr. Waters’ 
know what significance pemecillin and vitamin K 
that all the 
babies received the same amount of these agents 


sume the hyperbilirubinemia as well as the 
However, 
that when one says immaturity this really 


We are anxious to find out in what 
comments, | do not 


might have had in this study, except 


and there obviously was a difference of bilirubin 
levels in the Group III babies as compared with 
those in Groups | and Il 
Dr. Taylor, 85% of the 
In attempting to make any 


premature imtants in 
this study were Negro 
and tihrubinemia or 
that 


This may be a result of the 


correlation between race 


respiratory group, we found the correlations 


were not sigmiiicant 
small number of white babies in the study 


Dr. Hepner, we could make no correlation be 


tween the levels of bilirubin and whether or not 
oxygen was given among the Group III infants 
We could make no correlations between the level of 


Lack of 


Hemato 


bilirubin and the oximeter readings 
correlation may be due to small numbers 


crit determinations were not done 


Development of Seizure Patterns in Young 
Animals: The Significance of Brain Carbonic 
Anhydrase Activity. |) Goxpon MILLicHar,* 
Albert Einstein College of Medicine. Introduced 
by Henry L. Barnert 
Experimental seizures were studied in rats and 

guinea pigs from birth to 35 days of age, and the 
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alterations observed in the pattern and threshold of 
the induced seizures were correlated with the age 
and maturity of the animal and the development of 
carbonic anhydrase activity in the brain. Seizures 
were induced by electroshock stimuli of 50, 100, and 
200 ma In young 
rats aged 20 to 35 days the electroshock seizure 
the clonic 


applied by corneal electrodes 


mainly tonic in pattern, whereas 


type of seizure predominated in rats aged 10 to 20 
birth to 10 days, neither tonic nor 


seizures could be elicited 


was 


days. From 


The failure to induce convulsions in the newborn 


rat was associated with a low level of carbonic 


anhydrase activity in the brain. Between 10 and 20 
days of age, a fourfold increase in enzyme activity 
occurred concomitantly with the development of a 
clonic 
maximal brain enzyme activity was associated with 


seizure response, and from 25 to 35 days 


the induction of maximal and mainly tonic seizures 
The degree of maturation of the newborn guinea 


pig was equivalent to that of the 15-day-old rat, 


with regard both to the type of seizure response 


and to the level of brain carbonic anhydrase activity 


While of 


seizure inhibition 


the electroshock 
brain 
( Diamox ) 


the tonic component 
was the 


anhydrase with acetazolamide 


abolished by of 


carbon 
in small dosage, the clonic seizure, which may be 
induced when the development of brain enzyme 1s 
controlled 
Clinically, it has been observed 


minimal, was only by large doses of 


enzyme inhibitor 
that in infants and children with generalized myo 
clonic and grand mal seizures the tonic seizure 
patterns were controlled with acetazolamide more 
effectively than the myoclonic jerks 
suggest that 


functional significance in the de- 


These observations brain carbonic 


anhydrase is of 
velopment of susceptibility to maximal tonic con 
the 


The possible 


vulsions, in which a generalized spread of 
seizure discharge is probably involved 
role of brain carbonic anhydrase in the development 
of susceptibility to minor or clomic setzures renains 


to be clarified 
Discussion 


Thomas H. SuHeparp, Seattle: | should like to 
ask if there is any correlation between the amount 
of carbonic anhydrase and the amount of white 
matter 

In our laboratory we have demonstrated in human 
material that the of the carbonk 


anhydrase is located in the white matter rather than 


larger part 
in the gray matter 

H. W. Barro, Narberth, Pa: 
author would comment on the climeal phenomenon 
I think others have too 


wonder if the 


which we have observed 
that with acetazolamide there may be a good re 
this either 
but this 


sponse initially is in children” with 


mvoclonic seizures or grand mal seizures 
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good wonder if 
he would speculate on possible causes for this 
SOLOMON A. KAPLAN, As Dr. Milli- 


chap knows, there is direct correlation between the 


response disappears in time. I 
jrooklyn 


ratio of brain sodium and plasma sodium amd the 
electroshock seizure threshold. As he was present 
ing paper | 
carbonic anhydrase in any way could have affected 


his was trying to figure out if the 
the transfer of electrolytes across the cell mem 
branes of the brain. This might conceivably pro 
vide the link the activity 
anhydrase and the lowering of the electrolyte shock 
threshhold. I should like to ask Dr. Millichap if 
he would like to speculate on what the electrolyte 


between of carbonic 


concentration in the brain is and to give us any 
data if he has them 

Bercsrrom, Syracuse, N. Y.: In red 
cells, at least, it is very difficult to reduce carbonic 
anhydrase concentration below about 30% of the 
That is, the enzyme, though greatly 
| wonder whether 


normal level 
reduced, is not entirely abolished 
this is also true of this brain tissue and whether 
this might relate to the result 

|. Gorpon Mitiicuar, New York 
by Dr. Shepard concerned the relatively high con 
anhydrase in the white 


According to a report by 


The comment 
of carbonic 
the brain 

1944, 


carbonic 


centration 
matter ot 
Ashby 
amount 
cortical gray matter than in the underlying white 
matter. Also, in the precentral gyrus or motor 
cortex of the human brain the enzyme was found 
in greatest concentration in the gray matter. In 
other areas of the human cerebrum the maximum 
concentration of carbonic anhydrase occurred in 
the white matter immediately underlying the cortex 
Ashby has postulated that the enzyme may be of 
importance in relation to the nerve fiber and the 


greater 
the 


in however, in animals, a 


ot anhydrase was found in 


speed of propagation of the nerve impulse 

With regard to Dr. Baird’s question concerning 
the development of tolerance to the anticonvulsant 
effect of acetazolamide, we have demonstrated this 
both and in 
children with We to 
determine the mechanism of the tolerance, but we 


phenomenon conclusively in animals 


seizures have been unable 
have found that it is not associated with a signifi 
cant decrease in the percentage inhibition of brain 
carbonic anhydrase 

Dr 
carbonic anhydrase to the ratio of brain and plasma 


Kaplan's question concerned the relation of 
electrolyte concentrations : In an investigation of the 
anticonvulsant action of acetazolamide, we found 
that the inhibition of brain carbonic anhydrase was 
associated with an increase in the ratio of intra 
to the 
and a decrease in total brain sodium. In a recent 
report, Woodbury and Koch have shown that a 
decreased intracellular brain sodium concentration 
induced by acetazolamide is accompanied by a de- 


cellular extracellular potassium in brain 
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creased radio-Na turnover. It that the 
anticonvulsant effect of acetazolamide is associated 
the influx of sodium into the 


appears 


with a reduction of 
brain cell 

Dr. Bergstrom and Dr. Wallace and their col- 
leagues were the first to demonstrate the anticon- 
vulsant effect of acetazolamide clinically In 
animal experiments, we found that brain 
carbonic anhydrase is inhibited 98% by anticon- 
vulsant doses of the drug 


have 


Problems of Localization of Cellular Change 
in Renal Tubules in Potassium Deficiency 
and in Acute Alkalosis. M. A. Horipay, L. G 
Wert,* Ro W. Wrnters,* W. HoLtanper,* W 
Secar,* J. Ortver,* and M. MacDowe 
Pittsburgh 
Lesions in renal tubules have been frequently 

described in chronic potassium deficiency and also 

alkalosis in both clinical and 

Opinions have varied as to 

affected 


microdissection technique, we have been able de 


in acute metabolic 
experimental states 
what part of the tubule is Using the 
finitively to locate the sites of the lesion in these 


two circumstances. Chronic potassium deficiency 
is arbitrarily defined as a state of potassium deple 
muscle not always 
associated with alkalosis 


The state was produced by providing a diet devoid 


tion of cells frequently but 


extracellular metabolic 


of potassium to young mature rats for a period of 
10 or more days 

From microdissection studies a lesion was ob 
served to occur in some but not all of the proximal 
This consisted of hyperplasia and 
swelling of More 


changes were noted in the collecting tubules and 


convolutions 


the epithelial cells extensive 


affected all of them. These consisted of a similar 
hyperplasia and swelling of the epithelial cells in 
the first portion of the collecting tubule and, mm 
addition, a marked hyperplasia of intercalated cells 
In addition, in the inner zone of the medulla the 
papillary epithelium was characterized by the de 
velopment of droplet or granule formation of the 
The distribution of 


were 


cytoplasm localization and 


these changes confirmed by dissection of 


nephrons and subsequent histology 


To determine whether the changes 


individual 
study of them 
observed were dependent on alkalosis or on sodium 
loading the following experiments were carried out 
Each of four groups of animals was fed a basal 
diet. The 


sodium, potassium, and chloride 


electrolyte-free control group received 


The other three 
groups received sodium bicarbonate, sodium chlo 
ride The 
experimental groups developed potassium deficiency, 
but serum bicarbonate was 48, 31, and 25 mEq. per 
liter, Despite differences in 


sodium loading and alkalosis, lesions were observed 


and no electrolyte, respectively three 


these 


respectively 
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in the collecting tubules in all three potassium 
deficient groups, and no quantitative difference 
could be determined among them 

In addition, a diminished ability to concentrate 
urine maximally was observed in the experimental 
groups but not in the control groups. The changes 


in the collecting tubule and the diminished con 


centrating ability occurred independently of sodium 
loading or alkalosis 

Preliminary observations in acute alkalosis have 
from those described m chronx 


cited variations 


potassium deficiency. Acute alkalosis was achieved 
by peritoneal dialysis, with use of a sodium bicar 
bonate solution. Experiments were terminated three 
days after dialysis, and kidneys were examined at 
that potassium 


deficiency developed from a 


time. In the three-day interval 


urmary excretion oft 


potassium in response to the alkalosis. The changes 


in the renal tubules in the alkalotic group differed 


from those with chronic potassium deficiency im 


two important There were no changes 


in the collecting tubules in the alkalotic group, but 


respects 


the changes in the proximal convolutions in this 


group were more intense and involved many 


nephrons rather than a few as was the case in 
The absence of a collecting 
It was 


potassium deficiency 
lesion might be related to a factor of time 
noted that collecting 
tubule in chronic potassium deficiency do not appear 
The potassium deficiency in the 


previously changes in the 
until after a week 
acute alkalosis experiment was of only three days’ 
duration. The tubule, 
however, appear to be a response to an abrupt 


changes in the proximal 


change, presumably that of alkalosis 


Discussion 


Rosexr Ek. Cooke, Baltimore: | think it might be 
pointed out that potassium deficiency produced by 
dietary deficiency and sodium chloride loading with 
functional 


minimal alkalosis will lead to at least a 


proximal tubular lesion with very marked amine 
aciduria 

In regard to the alkalosis problem and kidney 
injury, | think it might be of some interest to the 
Society to hear of a follow-up of a patient with 
gastromtestinal origin re 
ported by Dr ago 
This child has had alkalosis for 13 Renal 


clearance measurements, renal plasma flow, amino 


congenital alkalosis of 


Darrow a number of years 


years 


acid excretion, capacity to concentrate, and urinary 
findings are completely within normal limits, despite 


this prolonged period of alkalosis 


W. McCrory, Philadelphia: | should 
like to ask Dr. Holliday what the differences were 
in diets other than potassium Was the protein 


intake of the rats the same? Dr. Cooke has com 
mented on amino-aciduria or phosphaturia in the 


animals with the proximal tubular defect 
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Rosert EF. Cooke, Baltimore: The chromato- 
graphs of homogenized kidney demonstrated a very 
marked increase in potassium-deficient animals in 
the diamino amino acids, comparable to that de- 
scribed by the Cleveland group in muscle. This 
finding has been described by other authors also, 
and so there is a distinct biochemical change that 
can be demonstrated in the kidneys of potassium 
deficient animals 
Max Wacustein, New York: It 


is very in 


teresting to see that other portions of the nephron, 
apart from the proximal convoluted tubules, de 


velop significant experimental lesions and that in 
potassium abnormalities 
occur in the collecting tubules. I think it is 
teresting that histochemistry 
revealed a number of histochemical staining reac 


deficiency such definite 
in 
to note modern has 
tions to be positive in the collecting tubules, while 
they are not in some other portions of the nephron 

Could we hear some more about the granular 
depositions that Dr co-workers 


have described and what the lesions in the collect 


Oliver and his 
ing tubules more specifically consist of 

Dre. Matrnews, Atlanta: We have been observ 
ing a child over the last year and a half who has 
had an intractable diarrhea with an excessive output 
of potassium throughout the period. He presented 
for the first time paralytic spells because of this 
hypokalemia. We have corrected it to a certain 
extent, but we have never been able to get his serum 
level up above approximately 3 mEq. per meter 
We evaluated his renal function, and it is evident 
that there is no intrinsic renal disease, other than 
that He 
defect to concen 
trate 
ipproximately that range. This is not 
ADH. He is alkalotic ; 


sodium and chloride levels and COs normal by the 


occasioned by his hypokalemia has a 


which is manifested by inability 


heyond levels of perhaps or beyond 
responsive 
to not we can keep his 
addition of appropriate electrolytes 

Ronert J. McKay Jr, Burlington, Vt.: I should 
like to ask Dr. Holliday what happens to the ap 
pearance of this tubular lesion if the animals are 
fed the potassium 
deficit 

M. A. Pittsburgh 
questions relating to the proximal tubule (Dr. Cook, 
Dr. Wachstein), I cited the fact that some changes 
were observed in the chronic experiment but that 


The point we 


potassium after establishing 


In answer to those 


only a few nephrons were involved 
wished to emphasize was the much greater intensity 
of the proximal lesion in the acute alkalosis ex 
periments. These same proximal lesions were also 
intensified in chronic potassium deficiency with loads 
of phosphate that had no effect on contre ils, indicat 
ing another variable in their development. We have 
not made any measurement of amino acid or glu 
cose excretion in either group, but such measure 
be done. A few more functioning 


ments will 
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proximal tubules would result in significant glyco 
suria. 

With respect to the pathology, and the use of 
other stains, I must defer to Dr. Oliver. The diffi- 
culty of correlating histochemical stains for en- 
zymes to quantitative enzymatic measures has been 
cited by Dr. Lowe. Such observations to date have 
not been planned 

In answer to Dr. McCrory’s question about diet 
single electrolyte-deficient diet 
Potassium added to the drink- 
the 
Pair feeding experiments were not done in 
Other data 
have indicated that it makes little difference 

I think that Dr 
child is consistent with that reported in more detail 


variations, a was 
used for all studies 
ing solution prevented any of abnormalities 
noted 


the animals used in these experiments 
Mathews’ experience with the 


by Drs. Swartz and Hillman, in which this correla 
tion has been observed to a great extent 

In to Dr. McKay's question regarding 
repair, we have some repair studies after one month, 


answer 


and we are able to restore the ability to concentrate 
urine at least in part and we are able to restore 
the changes observed in the collecting tubule to 
virtually a normal state. Scarring and tubular 
distortion was noted in restitution experiments after 


long-continued potassium deficiency 


A Histochemical Study of the Rat Nephron in 
Experimental Nephrosis. HierMANn W. Sparer * 
and BerrHa A. MAsek,* New York. Introduced 
by Henry L. 
Kidneys from nephrotic and normal animals were 

compared by histochemical methods. Four hydro 

lytic enzymes were studied as well as mucopoly 
the acid-Schiff (PAS) 


routine hematoxylin and eosin was also 


saccharides by periodic 
reaction ; 
used. Mild nephrosis was produced in a small 
series of young Sprague-Dawley rats by injection 
with rabbit serum containing anti-rat-kidney anti 
bodies. Animals were killed 72 hours after injec 
tion, by which time nephrosis was evidenced by a 
to proteinuria 
A denosinetriphosphatase esterase 
activities were not different between the two groups, 
while PAS and hematoxylin-and-eosin preparations 
showed only minimal glomerular alterations. Strik 
ing changes were noted in alkaline phosphatase 
activity, which markedly the 
proximal convoluted tubules of the outer two-thirds 


ten twenty-fivefold increase in 


and nonspecific 


was decreased in 
of the renal cortex, whereas it remained normally 
active in the proximal tubules of the juxtamedullary 
area. Equally striking was the virtual absence of 
acid phosphatase activity in the proximal convoluted 
tubules of the nephrotic kidney, whereas normal 
kidney showed abundant acid phosphatase activity 
discretely localized to cytoplasmic droplets within 


the proximal tubular cells 


* By invitation. 
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This study reveals that two enzymatic defects im 
the nephrotic kidney 
visible alterations seen in routine histological prep 


tubule appear to precede 


aratons 
Discussion 


Caro.tyNn F. Pret, San Francisco: I should like 
to ask one question. Have you given rat serum to 
increase the protein excretion in a normal rat and 
observed the same type of droplets? I gather that 
rabbit serum given to rats produces no alterations 

Watrer HeyMANN, Cleveland: I should like to 
underline the importance of these studies by point 
ing out that years ago when we studied the metab 
olism of the renal cortex we found an impressive 
failed to 
nephrotic 
I could very 


Glucose and fructose 
uptake of 


cortices in Warburg measurements 


metabolic lesion 


increase the oxygen renal 
well see that the histochemical changes that Dr 
Spater has found reflecting alterations ot phos 
phatase activities could be the cause ot the described 
metabolic lesion 

We found it to be present within a day after the 
injection of nephrotoxic serum and found it to be 
present as long as the disease continued, for months 
ind months 

If Dr. Spater is in need of animals with long 
lasting, 11- and 12-month-old, disease, I will be 
only too glad to send him some animals 


suffalo 


on this paper not because 1 know very muc h about 


Cuaries U. Lowe, | move to comment 
this lesion in the kidney but rather because of the 
histochemical implications of this presentation I 
issume that in the phosphatase stains the authors 
used Gomori’s technique or some modification of it 
Both Glick, im 
tions, have indicated the hazards of this technique 
In working with liver, we have attempted, when- 


Gomort and separate communica 


ever we used histochemical methods to identify 
enzymes, to always supplement them with straight 
forward chemical determinations of the enzyme 
In liver homogenates, at least with respect to alka 
line phosphatase, we have been appalled by the lack 
of correlation between straightforward enzymatic 
determinations and the histochemical determinations 
| should like to suggest that histochemical tech 
niques are good for localization but that perhaps 
one should use caution in judging how much or how 
little of an enzyme is present unless this can be 
verified by more ordinary chemical methods 
Rorext L. Vernier, Minneapolis: The authors 
have indicated that they plan to correlate these very 
data 
| feel that this approach is 


For example, pre- 


nice histochemical with electron microscopy 


of the 
likely 


liminary electron microscopic studies of the tubules 


renal tubule 


to be very informative 


in renal biopsy specimens from children ill with the 


nephrotic syndrome suggest that some of the hyalin 


and fatty droplets seen in this disease may be 


altered mitochondria. Our observations support the 
concept that tubular mitochondria take up protein 
and lipid materials and become swollen. Severely 
swollen mitochondria devoid of the usual internal 
structural pattern of mitochondria thus resemble 
fatty 


pathologic feature of the nephrotic 


the protein and droplets described as a 

characteristic 

syndrome 
Ropert J ‘Toronto 


presentations this morning, 


SLATER, In hearing these 


which have taken us 
down to a very deep look at the structural changes 
that occur when the kidney undergoes certain types 
of damage, | keep coming back in my mind to the 
each of the 
who has presented a paper is getting at, and that 


fundamental question which persons 


is the pathogenesis of the disease under study 


And of course this brings up, as Dr, Barnett so 
clearly pointed out, the specificity of the lesions 
being produced. The experimental models that have 


been used are largely based on antibody-antigen 
that to be 
correlated to what occurs in the human 
like to ask Dr 


are being carried out now with, for instance, the 
that 


because closely 


I should 


Spater if similar types of studies 


reactions, seems most 


type of experiment Ellis carried out a few 
years ago using saccharated iron oxide, in which 
he produced a pure nephrotic syndrome in animals 
This apparently had nothing to do with an antibody 
antigen reaction. Likewise, | wonder if anoxia of 
the kidney will produce these enzymatic changes in 
the tubules, or straight injection of toxin into the 
kidney, again not having anything to do with an 
This all 


specificity of the type of damage which will produce 


antibody-antigen reaction bears on the 
these various changes 

Max Wacnsrein, New York: I should just like 
to comment on one particular point in this presenta 
tion, and that concerns the appearance of an ab 
If Dr. Spater’s work 
is confirmed, I believe it will be the first imstance 


normal phosphatase reaction 


where definite localized decrease of phosphatase 
can be demonstrated in renal cells without signifi 
cant stained sec 


associated changes in routinely 


tions 

The first suggestion that this might happen was 
Wilmer, in 1941, 
the ureters of rabbits and showed very remarkable 
alkaline 


He came to the conclusion that under those 


presented by when he ligated 


decrease u phosphatase in the tubular 
cells 
circumstances, indeed, phosphatase was diminished 


When 


these experiments were repeated very carefully, it 


before histological changes could be seen 


was noticed that diminution of phosphatase was 
that 


stained sections 


associated with cellular changes could be 
observed in routinely 

If one ligates the renal artery in the rat, which 
of course produces extensive renal necrosis, one can 
definitely see that phosphatase is still present in the 


necrotic cells for some time. In experimental rabbit 
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nephritis phosphatase disappears dramatically, but 
this diminution does not precede other changes 
So, if this difference exists in the rat in this ex 
perimental condition J think that that would be a 
very significant new *xperimental fact 

HerMan W. Spater, New York 
Dr. Piel, we have not used rat serum; however, I 
think it is an excellent suggestion 

I should like thank Dr 


comments and for his offer of his experimental 


In sieswer to 


to Heymann for his 


animals to continue this line of investigation 


As to the third question, the Gomori stain was 
used. The hazards of these methods are well known, 
and we are quite aware of them. I will say, how 
ever, that work done by Dr. Alex Novikoff, at the 
University of Vermont, on liver homogenates and 
various subfractions of the homogenate in which 
the were carefully analyzed show 
that recovery is good and consistent in the various 


to differ from the 


phosphatases 


fractions. These results seem 


variability obtained in your studies 
In answer Dr 
that the mitochondria are not distributed like the 


to Vernier’s question, it seems 
other droplets present, and we also know from 
centrifugation studies that the rich acid phosphatase 
droplets are not mitoc hondria, since this enzyme 
Qt some 


is not prevalent in mitochondria course, 


of the droplets certainly may 
chondria that have adsorbed protein, but I think 


be swollen mitro 
there are others present alongside that could easily 
be mistaken for those structures 

In reference to Dr. Slater's question about the 
work that is being done in this field with nephrosis 
induced by other methods than the antigen-antibody 
techniques, I can only refer to the vast literature 
so beautifully gathered and discussed by Dr. Wach 
stein in a paper on experimental nephrosis in The 
Journal of Histochemistry about two years ago 

In answer Dr. Wachstein, I that 
several months ago three of our medical students 


to can Say 
removed some dog kidneys several hours after the 
ligation of the ureters and found diminution of 
alkaline phosphatase in the proximal tubules very 


similar to what was shown here 


The Biochemical Pathogenesis of Galactosemia. 
James B. Stpsury Jr.,* Johns Hopkins. Intro 
duced by Victor A. NAJJAR 
Dietary galactose is inimical to patients with 

valactosemia. Recently it has been shown in both 

liver and red cells that the defect of these patients 
is a deficiency of the enzyme responsible for the 
exchange of galactose-l-phosphate (Gal-1-P) for 

(G-1-P) in uridine diphos 

Earlier it had been shown 


glucose-1-phosphate 
phate glucose (UDPG) 
that Gal-1-P accumulates in the red cells of these 


patients when galactose is present in their diet; thus 


* By invitation 
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the red cells manifest the defect which is present 
in all the cells of the body 

The knowledge of the specific enzymatic defect 
has not clarified the biochemical pathogenesis oi 
the symptoms found, since withdrawal of galactose 
relieves the has been that 
Gal-1-P reacts with phosphoglucomutase at 1/400 
the rate of G-1-P 
shown to transfer the phosphate of the 


symptoms. It shown 
Phosphoglucomutase has been 
enzyme to 
phosphate, 
-1,6-diphos- 
Dephos- 
glucose 


either the 6 or the 1 position of glucose 
resulting in the formation of glucose 
phate (G-1,6-P) and dephosphoenzyme 
phoenzyme and G-1,6-P 
monophosphate (G-1-P or G-6-P) and regenerated 
Gal-1-P must react with phospho 


react to form 
phosphoenzyme 
glucomutase by the same mechanism, but doing so 
at a much slower rate would cause it to be a com 
petitive inhibitor. We have shown marked inhibi 
tion of the phosphoglucomutase reaction with both 
The Gal-1-P inhibition 


In the absence of G-1,6-P, maximal 


galactose monophosphates 
is very rapid 
inhibition (80%) was attained within five minutes 
0.1 millimoles of Gal-1-P within 30 
minutes 1.310% millimoles. Gal-6-P (2 
millimoles) gave maximal inhibition in 30 minutes, 
aml with use of 1.310 millimoles maximal in 
hibition was not approached in one hour. The rate 
of inhibition with Gal-6-P 1/20 
that with Gal-1-P, which is in harmony with the 
kinetic studies of the two steps of the phospho 
19X10 millimoles of 
enzyme was used in these assays. The 
lustrate that concentrations of Gal-1-P approaching 


with and 


with 


iS approximately 


glucomutase reaction 


results il 


the concentration of the enzyme are inhibitory and 
hence accumulation of Gal-1-P of the order demon 
strated in the cells of galactosemia patients with 
diets is commensurate with 


in their 


inhibition 


galactose 


marked of phosphoglucomutase the 


cells of these patients 
Phosphoglucomutase participates in several es 


sential metabolic reactions, e. g. in the formation 


and utilization of glycogen, mucopolysaccharide 
synthesis, and nucleic acid synthesis and, conse 
quently, protein synthesis. Inhibition of the above 
reactions through inhibition of phosphoglucomutase 
would explain the symptoms of patients with wala: 


tosemia 
Discussion 


ANDREW SASS-Kortsak, Toronto: The question 
I should like to ask is somewhat off the subject 
of this beautiful paper. I should like to draw atten 
to 


connection with the metabolism of galactose 


phenomenon in 
It has 
been known for some time that galactose tolerance 
can the to 
galactose enhanced in a normal person by the intra- 


tion another very interesting 


be improved and ability metabolize 


venous or oral administration of glucose before the 


test dose of galactose is given. The explanation for 
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this phenomenon is not known. | wonder whether 
the authors would care to comment on this problem 

RuTH should like to 
ask Dr. Sidbury if he would be willing to speculate 


Gross, San Francisco: I 
for us as to what he thinks happens when these 
children grow up and do so much better clinically 
in the face of their enzymatic defect 

James B. Stppury Baltimore 
observation in your patient that glucose facilitated 


Regarding the 


the utilization of galactose, | know of no proven 
explanation, This observation has also been made 
in animals and in vitro 

The adults with galactosemia retain the defect 
in their nucleotide transferase; however, Issel 
backer recently suggested that they may develop an 
alternate pathway for the utilization of galactose 
Recently Dr. Zinkham 
an 1ll-vear-old child with galactoserma suggesting 


the same; this is only preliminary 


has obtained evidence on 


The Influence of Maternal Iron Deficiency on 
the Newborn. Tuomas R. C. Stsson* and 
Curtis J. Lunop,* Rochester Introduced by 
GERALD MILLER 


An investigation to determine the influence of 


maternal iron deficiency on the newborn infant 


was carried out with the use of plasma volume 
determinations (T-1824 [Evans blue] dye dilution 
measurement of iron and 


technique) and serum 


iron-binding hemoglobin concentration, 
hematocrit value, red cell indices, reticulocyte count, 


serum bilirubin, and total serum protein 


capacity, 


Eighteen anemic women, eighteen nonanemi 
women, and their babies were selected for compar 
son. The infants were studied on the fourth or 
fifth day of life, when shifts of the plasma com 
partment had stabilized. The serum iron concentra 
tions at this time had returned to stable levels from 
those of the birth. The 
mothers were studied repeatedly during pregnancy, 


was 


first day following 


and the diagnosis of iron-deficiency anemia 
made from values established during the last six 
weeks of gestation 

In pregnant women and newborn infants measure 
ment of red cell volume and circulating hemoglobin 
mass determine a state of anemia more accurately 
than the simple measurement of hemoglobin con 
centration and hematocrit value. As an example, 
the gravid women with hypovolemia will be anemx 
in nearly all cases, though the hemoglobin concen 


tration and hematocrit will be normal or nearly so 


In any study of the blood volume of the newborn 
so-called 


infant it is necessary to consider the 
“placental transfusion” which ts said to occur as 
the result of delayed clamping of the cord. Such a 
volume of blood, estimated by some observations to 
exceed ml 


reserve of the newly born infant 


* Ry invitation 


would add considerably to the iron 
We have deter 


mined the blood volumes of 30 infants with and 
without the influence of gravity on umbilical blood 
flow. Neither immediate nor delayed clamping with 
the infant held below the level of the placenta could 
be shown to influence the blood or red cell volumes 
significantly by the third day of life. For this 
reason we believe that neonatal values are generally 
unrelated to “placental transfusion” unless the most 
artificial circumstances and maneuvering of the 
infant and placenta surround the techmque 

The babies born of anemic mothers had a mean 
circulating hemoglobin mass of 14.0 gm. per kilo 
The babies born of nonanemic mothers had 


The difference 


gram 
a mass of 165 gm. per kilogram 
of 25 gm. per kilogram is more striking when it ts 
considered that this represents 15% to 20% of the 
iron available for hemoglobin synthesis in succeed 
ing weeks of life. The mean red cell volume of the 
infants of the anemic group of mothers was 35.0 
ml. per kilogram, and that of the infants of the 
nonanemit 


group was 40.0 ml. per kilogram. The 


red cell volume of the infants of anemic mothers 
is 1I% 
mothers 


The 


against 


lower than that of infants on nonanemi 


individual data for each mother plotted 


data for her infant demonstrate that, im 
veneral, the lower the red cell volume and hemo 
globin mass in the mother the lower these values 
tend to be in her baby 

It appears that the serum iron of the newborn 
infant reflects the maternal iron supply but is not 
directly related to the maternal serum tron values 
The 18 babies of 


of 7Rug per 100 cx 


anemic mothers had an average 
of serum tron, and the bales of 
nonanemic mothers had an average 111 gg. per 100 
cc. This difference of 40% is significantly greater 
than the range of values found in either group of 
miants 

It is rare for a nonanemic mother to give birth 
to an infant with evidence of iron-deficiency anemia, 
but our data strongly suggest that infants of anemu 
share the iron-deficiency 


mothers will frequently 


anemia. Treatment of the mother with iron, if 
effective, tends to relieve the infant of this common 
that the 


severe the anemia in the mother the more this will 


deficiency. It may he concluded more 


be reflected in the infant at birth. Such a profound 
effect on the newborn may be expected to influence 
iron-deficiency later 


the production of anemia im 


infanes 
Discussion 


McEvrresw, Narberth, Va 
wonder, for my own benefit, if you would tell me 
what the variations in the infant's plasma and blood 
volume were from one infant to another, related 
to either kilogram or body surface 

I sheuld like to point out that the data, and, of 


course, | can not make out the figures exactly, on 
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following cord 


that 2 


the hemoglobin mass imerement 
stripping, would 
gm. per kilogram is given; this would result in a 
dose for a 3000 gm. child of about 30 mg. of iron 


and would be of substantial benefit to this child if 


lead me to believe or 3 


true 
Ihe last question, the thing that bothers me most 
level are 


We 


must then presume that the plasma volume is much 


is that the hemoglobin and hematocrit 


equal in both normo- and hypovolemic infants 


less in these infants given the fact that the hemo 
the authors have 


think 
Hepner Columbia, Mo 


ylobin mass is less. | wonder if 
this occurs 


Some 


my explanation as to why they 


Warrer R 
vears ago were were interested in placental trans 
of the reflection 


that this transfusion might have 


fusion the newborn infant, and 
in the immediate 
neonatal course and the later course of the baby 
We set out not only to determine what happened 
in the baby but what had happened in the placenta 
We began by that by arbitrary early 
ligation or late ligation of the umbilical cord that 
able to control the volume of the 
placental transfusion. Hematocrit four 


hour intervals in the newborn infants, in conjunc 


assuming 


we would be 


values at 


tion with plasma protein determinations, disabused 
us of this thought. Where these babies had a very 
great hematocrit rise, almost invariably a consider 
able plasma protein rise also occurred. This asso 
clation to 


hemoconcentration following a transfusion 
The disabusing of that 
babies had rises in hematocrit and plasma protein 
values even though immediate attempts had been 
Conversely, in 


seemed be convincing evidence of 


our notion was some 


made to ligate the umbilical cord 
some infants in whom we thought we had assured 
effective emptying of the placenta, we failed. We 
set about to find out why. We found that there 
were several which dominate 
strongly or more so than cord ligation and were 


factors could as 
most difficult to control 

the 
general anesthesia and whether this anesthesia was 
deep or shallow. Another factor that seemed to be 


of considerable importance, and indeed not infre 


One of important factors seemed to be 


quently overrode our attempts at control by early 


or late ligation of the cord, was whether or not the 
baby had cried vigorously before the cord was 
ligated. If he cried before an attempt to ligate 
the cord early was made, he nevertheless received 
a large placental transfusion. On the other hand, 
even though we might have waited for as long as 
three, four, or five minutes, if crying had not oc- 
curred placental emptying was inefficient. We 
measured the amount of blood in these placentas 
and thereby knew our degree of success or failure 
in emptying the placenta. Inverse correlation be- 
tween the of blood the 
placenta, expressed as a percentage of the infant's 


volume remaining in 
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body weight, and the evidences of hemoconcentra 
tion was excellent 
I wonder if this control is not necessary before 


any assumptions can be made about how much 


placental transfusion actually was given to the 
baby 

I should like to remark on the influence of gravity 
for 


remarks 


on placental emptying. I have been confused 
the 


about the level of the placenta in relationship to the 


some time about interpretation of 


baby and whether the baby gets the blood or not 
Most of 


known for some time that if the clamp of ligature 


us who have worked in this area have 


slips from the cord when it is ligated early some 
the will 
I wonder if in the presence 


times blood from umbilical vein spurt 


as far as 6 or 8 ft 

of pressures like this gravity is a factor at all 
The | should like to ask is this 

Although we can see very nicely here that there 1s 


last question 


a definite correlation between the serum iron levels 
bold 


enough to be sure that there is an iron-deficiency 


of mother and baby, before we would be 
anemia would we not wish to know something about 
iron-binding capacity on follow-up of these babies ’ 
Do the iron-binding capacities of these babies move 
in the opposite direction from the serum iron levels 
as time passes, thus confirming an iron-deficiency 
anemia ? 

Carvin W. Woopkrurr, Nashville: I should like 
to point out that, so far as I am aware, this is 
the first bit of evidence concerning the influence 
of maternal iron stores on the development of 
anemia in infants that has come since Dr. Straus’ 
work over 20 years ago. Maternal iron deficiency 
is probably an important factor in the later de 
velopment of hypochromic anemia. Those of us 


who have been concerned about the variation in 


hemoglobin concentration at birth and its possible 
interpretation now have reason to need the further 
studies Dr. Sisson has made with his 
estimations of 
which is not necessarily parallel with the hemo 


and better 
the circulating hemoglobin mass, 
globin concentration at birth 

DENMAN HAMMOND, San think 
there is a lot of evidence in research in this area, 
and I hope data of this sort will help us resolve 
I should like to suggest 


Francisco: I 


some of the nuclear points 
that in order to determine the influence of maternal 
iron stores on the subsequent hemoglobin behavior 
of the infant one would have to restrict his study 
to nonanemic mothers and that the studies of the 
maternal iron stores in nonanemic mothers might 
then show some difference in the behavior of the 
infant subsequently if the 
were found to be different in nonanemic mothers 


maternal iron stores 


I wonder if in a nonanemic group Dr. Sisson has 
any such correlation 

Another question I should like to ask is whether 
that had cords clamped by various 


the infants 


= 


SOCIETY TRANSACTIONS 

methods were followed for long enough periods to 
detec a although on the fourth day there do not seem 
to be great differences in their circulating blood 
volume and hematocrit level, whether or not they 
might have received some iron for their stores in 
different amounts, depending upon different methods 
of handling the cord 

Boston: | just wonder what 


SYDNEY S. GELLIs, 


the authors’ final conclusions will be concermng 
the handling of the cord and the placenta in new 
horns, at least at their present stage of research 
We found whose 
placentas were being held very high above the baby 
blood went from the 
baby to the placenta instead 

luomas R. C. Sisson, Rochester, N. Y.: At the 
moment we do have considerable data which we did 


than 200 


that in a number of babies 


for placental transfusion 


not present, covering effects on more 
intants 

Dr. McElfresh, the variation in blood volume 
definitely seen 


plasma 


from one infant to another was 


Infants of anemic mothers had lower 
volumes, and the blood volumes were also somewhat 
lower. I wish to repeat again that the factor of 
hypovolemia, which was not seen in every case ol 
the mothers we selected, but in several of them, did 
affect the values for the infants that we presented 

The range of values found for plasma volumes, 
und from them the calculations one makes to arrive 
at blood and red cell volumes and so on, 1s very 
vreat in the newborn period. The standard devia 
tions of +28 with a blood volume of 104 ml. per 
kilogram for the normal newborn infant 1s, as you 
can see, very wide. This range narrows, naturally, 
during the first six weeks of life, but still through 
infancy, as long as we have been able to follow 
infants, there is a 


our considerable number of 


wide range. No one is very much like another 

Dr. Fashena did some work a few years ago using 
P* which she reported before this Society but has 
not published, giving figures similar to ours in the 
newborn infant 

As to the cord-stripping, | could talk all day. We 
do feel that the magnitude of the blood iron that it 
has been possible to give these infants by stripping 
the cord was perhaps minimal with the method 
we used. Ours was to control the stripping to a 
certain length of cord, a minimum of 45 cm., and to 
We did not attempt to 
I refer 


strip the cord five times 
drain the placenta as was done by Duckman 
to the method of hoisting the delivered placenta 
The blood can certainly drain back into the placenta 
from the infant 

The increment of iron that may be added by 
stripping the cord was at least in the order of 30 
mg. of iron, which may be essential 

The lack of correlation between hemoglobin and 
hematocrit value and hemoglobin mass and red cell 


volume occurs, we are sure, because there is a 


considerable difference between total quantity and 
concentration. On the one hand, you are simply 
measuring the concentration in the blood, and, on 
the other, with the known limitations im any method 
of measuring plasma volume, we arrive at a hgure 
which rightly or wrongly we feel is the total 
quantity 

Dr. Hepner, | am very to learn of 
your feelings about the placental transfusion. This 
involves the great deal ot Ss. R. M 
Reynolds, and the whole problem of controlling 
the factors surrounding so-called placental trans 
umbilical 


interested 


work of 


fusion involves the hemodynamics of 


circulation at birth and for a tew minutes alter 
wards. It is terribly compli ated. To control this 
by measuring the placental blood volume, we feel, 
is somewhat misleading, because a baby of thus 
and so size does not necessarily have a placenta 
that of a similar infant 


different 


equivalent im size to 
Therefore the volumes will be 


The immediate clamping of the uterus onto the 


placenta is maintained from the moment of birth, 


and the effect is not principally that of squeezing 
the placenta like a sponge, but rather its effect and 
purpose is to separate the placenta The squeezing 
effect is one that has been overrated in the past, I 
think 

The effect of 
most of the literature refers simply 
ligation of the cord, and, as we think we have 
affect 


is an artificial one, and 
to delayed 


eravity 


shown, simple delayed ligation does not 
placental transfusion 

You can produce a transfusion with artificial 
measures, and I believe that Reynolds feels very 
strongly that gravity is of major importance, and 
of course Duckman’s work has also shown that it 
can be 

The iron-binding capacities were not reported 
hecause in the newborn period there very often 1s 
not any latent capacity 

The average latent iron-binding capacity for the 
newborn infant is something on the order of 50g 
per 100 cc.; in some infants it is 100gg., and the 
following day it It is extremely 
difficult to reproduce, and it is considered normal 
if there is no latent iron-binding capacity at all 

Dr. Hammond, the restriction of the studies to 
nonanemic mothers is something that we wish we 


may be zero 


Unfortunately, our mothers come to a 
clinic, We had to 
really hunt around to find nonanemic mothers and 
our professor of obstetrics was kind enough to 
donate some of his private patients. We do feel 
that the economic state and dietary history during 
pregnancy are important in producing or preventing 
A correlation does, |! 


could do 
and they are almost all anemic 


iron deficiency in the infant 
think, exist 

No, we do not calculate different amounts of iron 
by the various methods except where we stripped 
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the cord, and Dr. McEliresh’s calculation of 30 mg 
of elemental iron is, | think, very close to it 

Dr. Woodruff, | think that the hemoglobin mass 
circulating is certainly of far more moment in 
assessing these infants and, not only that, in assess 
ing a subsequent development of hypochromic 
anemia than any number of hemoglobin concentra 
tion measurements. | certainly do not mean to say 
that the hemoglobin concentration is valueless. It 
is of considerable value, and unless the laboratory 
is prepared to do blood volume determinations we 
must rely on it. However, I should like to empha 


size that there is a large number of people of 
either pediatric or adult age who do not fall in the 
isovolemic group; 33% of our pregnant women and 
25% of our newborn infants are not isovoiemic but 
are either hyper- or hypovolemi 
Our final conclusion, Dr. Gellis, concerning the 
placental transfusion, is that it needs considerably 
more study before we advocate any one procedure, 
feel that we have reached the final 


and | do not 


answer 
The Regulation of the Level of 


Ventilation. STAHLMAN, 
Amos CHRISTIF 


Alveolar 
‘Tennessee 

Introduced by 

It has been generally accepted that arterial CO, 
tension is one of the factors regulating the level 
of alveolar ventilation, mediated through a chemo 
receptor in the medulla, and that this center has a 
threshold for arterial CO, tension, below which 
COs has no effect 

With use of techniques previously described be- 
this Society, the COs tension and 


fore arterial 


alveolar ventilation were measured in 37 normal 


These values showed moO correla 
COs 


newborn infants 


tion. However, when output was plotted 
against alveolar ventilation, the arterial (Os tension 
fell on a series of straight lines arising from the 
origin, being higher when the CO, output to alveolar 
ventilation ratio was high and lower when it was 
low. When this ratio was plotted against arterial 
COs 


In addition to the 37 newborn infants, these data 


tension a straight-line correlation resulted 
include determinations on 2 normal infants studied 
7 and 27 times, respectively, during their first five 
weeks of life and four adults studied at rest and 
after exercise on a tread-mill and similarly after 
they had received progesterone and salicylates as 
then Also 


from two circumstances where 


respiratory stimulants and exercised 


included are data 
CQO, was not the only stimulant to the respiration, 


namely, three adults studied during voluntary 


hyperventilation and 10 studies of various levels 


of exercise during 10% ©, inhalation. No relation 


ships could be shown for any of these persons or 
CO, 


circumstances between alveolar tension and 


alveolar ventilation, except as alveolar tension was 
CO, output to alveolar 


regulated through the 


ventilation ratio 


528 


JOURNAL OF DISEASES OF CHILDREN 
Newborn infants who were subjected to inhala- 


4 CO, for 10 minutes to 1 hour 


tion of 2% and 4% 
showed erratic correlation between alveolar ventila 
tion response and alveolar CO, tension. However, 
when CQO, output to alveolar ventilation ratios are 
plotted against the alveolar CO, tension minus the 
inspired CO, tension, these also fall on the same 
straight line 

When 
followed on 
cessation of 4% COs inhalation, it was found that 

failed to 
inhalation and 


COs were 


during, and 


arterial or alveolar tensions 


subjects before, after 


tension change or rose 
COs that 
ventilation increased, but that after COs inhalation 
COs than 
normal for some time, as did alveolar ventilation 
but that COs tension fell 
control The 


follows the cessation of exercise 


arterial CO, 


slightly during alveolar 


was stopped output remained higher 


alveolar considerably 


below levels same series of events 


If one determines the mixed venous CO, tension 
during circumstances of increased CO, production 
a good 


which do not change the cardiac output, 


correlation can be shown between mixed venous 
COs tension and the level of alveolar ventilation 
If, however, cardiac output increases to the same 
extent that COs production increases, or if arterial 
COs 


result of recent 


CO, 


tension is lowered as the 


hyperventilation, the mixed venous tension 


may remain unchanged 


These relationships between cardiac output 


venous and arterial CQO, tensions, and alveolar 
ventilation lead to a hypothesis that the site of the 
Man does 
not live in a steady state but has minute-to-minute 
COs The 
which his cardiovascular 


re 


chemoreceptor may be at the tissue level 


changes in his metabolic production 


relative efficiency with 


and respiratory mechanisms of tissue 


moval respond to these changes in production 


determine the levels of his arterial and mixed 


venous CQO, tensions, rather than either of these 
being the primary stimulants in themselves 


‘ 


Discussion 


Sypney Secar, Vancouver, B. C.: I should like 
to congratulate Dr. Stahlman on her courage and 
initiative in coming up with this new concept after 
all of the stereotyped explanations we tend to hear 


Many 


field of respiration in newborn infants have been 


| have two questions who work in the 
intrigued for some time by the manner in which 
Dr. Stahlman has been able to collect both gas and 
blood samples without, apparently, disturbing the 
infant, and I wonder whether Dr. Stahlman is 
willing to divulge her secret 

The second question is of the nature of the con- 
trol of respiration in the adult. This is a most 
contentious subject, as everybody knows, and yet 


while we are trying to explain an even greater 


SOCIETY TRANSACTIONS 


unknown, that is, the picture m the newborn, we 
tend still to use these concepts of the adult, which 
have not been agreed upon, and even proceed to 
extend these data to explain what we think are 
differences between the adult and the newborn. | 
wonder, since she has studied with these methods 
both the adult whether Dr 
Stahlman is willing at 


about 


and the newborn, 


this time to say anything 


these differences, if they exist, and what 


she thinks about the probable mechanisms 


loHN J. Osporn, San Francisco: | find this a 


beautifully 
with Dr 


and it certainly 1s 
find | 


conclusions. | 


lascinating 
worked out, but | 


paper, 


can not agree 


Stahlman on the have gone over 
this abstract over and over again, and | still come 
different conclusions 
back to the 
abstract, which also was in the paper 
COs the 


of the pulmonary capillary bed regulated the level 


up with 
things im the 
the 


distal 


(song one of first 


quota 


tion, arterial tension on sicle 


ventilation, there should be a good 


the 


of alveolar 


correlation with level of arterial CO, tension 


and alveolar ventilatory response.’ 

Well, this is what I do not follow, because 1t 
seems to me that here we are dealing with rather 
a typical feed-back control system with a thermo 
stat somewhere in the respiratory center and COs 
in perhaps the venous or arterial side 

When I used to live in the cold and foggy icy 
East, I moved a great many times from house to 
I remember that I lived in one house where 
Whenever it 
got cold outside, inside it got hot This was an 


I lived in another= 


house later where every time it got cold outside 


house 
the thermostat was inside the house 
example of excess feed-back 
it cot cold inside. This was an example of insufh 
cient feed-back. I am very happy to say that finally 
I lived in a house where whatever the weather was 
outside it stayed at 70 degrees inside. Here there 
was no correlation between the level of temperature 
outside and the level of temperature inside because 
we had a properly operating, balan ed feed-back 

Now, | 
adults, measuring their alveolar CO, at rest and 


have studied about 50 children and 


during exercise, and I have been fascinated by how 


remarkably constant they maintain their alveolar 
COs whether they rest or exercise, and this seemed 
to me very good evidence that the thing which the 
controlling with a 
the 


the alveolar 


thermostat is measuring and 


very good and balanced control system 1s 


arterial pCOs, which is reflected as 


pCO, where we measure tt 


Grorcr S. Husson, Syracuse, N. Y.: I, too, have 


to echo Dr. Osborn’s remarks. In a study several 


years ago, in a series of 50 cyanotic patients with 
congenital heart disease, we, too, found that the 


regulating factor was the arterial pCO, rather 


than the mentioned venous or tissue value 


I have two questions that | would like to ask 
Dr 
a direct 


In these patients in which we had 
the 


Stahlman 


right-to-left shunt through arterial 
that the mechanism was that ot 
like to ask if 


were 


system we found 


«tf ick SIS should she has 


pH's. In 


in what we would consider a 


slight 


measured addition, these babies 


steady state as re 
flected by the respiratory quotient ¢ 

Nep W. SMuULL, Kansas 
like to ask Dr. Stahlman 
about lack uniform 
breathing 2% to 5% COs 

It has 
uniform response in respirations of infants breath 


should 


Mo.: | 


her 


City, 


to clarity remark 


the response to miants 


been my experience that there 1s a very 


ing 5% COs, particularly m the early stages ot 
life 

Rosert 
ask whether or 


should like to 


studies were done with 


Cooke, Baltimore: | 


not these 
large doses of ac etazolamide. In the dog, at least, 
one can dissociate the pCO. ot arterial blood from 
the alveolar CO, tension in this way 
Mitprep STAHLMAN, Nashville: Thos 


thing that I have spent a great deal of time 


is some 
think 
ing about, and it is very hard to present all of your 
10-minute 
all the 

| 


As to Dr. Segal’s question about how we man 


concepts in a small presentation with 


complete discussion ol ideas 


age to get both gas samples and blood from newborn 


infants—the only thing I can tell him is that we 
feed them and diaper them and rock them, and 
once they are asleep one can do almost anything 
you want to them. The techniques which are used 
for the collection of blood or alveolar gas have 
all been presented here previously 

His question about differences between adults amd 
newborns 1 am certainly convinced that the 
mechanisms for the stimulation of the vents 
COs is the 


However, 


basic 


lation, as far as concerned, are 


same for adults and newborn infants 
whether or not there is such a thing as sensitivity 


the this 


is set at a different level in a newborn 


wherever chemoreceptor 15, whether 
sensitivity 
infant and what the regulating mechanisms of this 
level of sensitivity are, | am certainly not prepared 
to say at this time 

Dr. Osborn, I certainly agree with you that this 
is a feed-back that one of the 
things which I really tried to express My con 
that the CO, is the 


part of and if 


system and was 


cept 1s removal of tissue 


necessary the homeostatic process 


this removal is not accomplished by the cardio 


vascular system then it must be done by the 


effort of the infant, and this 


effort 


excess respiratory 


lowers the arterial and 


the 


excess respiratory 


the alveolar pCOs, imereasing tissue to blood 

grachent 
If this 

system by adequate blood flow 


that 


tissue removal by the cardiovascular 


is supernormal, the 
hypoventilation is the 


reverse occurs, “> 
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‘This therefore 
the 


result and the arterial pCOs rises 


creates a smaller gradient between arterial 


blood the 
reaccumulation 


and tissue which allows for 


the 


terision, 


ot COs which has been re 


moved from the tissues in excess 
that | all 


Osborn’s questions with that statement. | 


1 am Dr 


should 


not sure can answer ol 


like to discuss this with him later 
Dr 
with 


Husson, we have not studied any persons 


cardiovascular disease However, I 
that 
have open fetal shunts at 


We 


do pH studies on them, and these 


am 


reasonably sure many of these infants do 


the time at which they 


studied have demonstrated 


We 


babies are not 


are not any 
acidosis 
AC idosis 
and the 
fact that 


the 


in any state of metaboli 


normal, 
the 


Their respiratory 
that 


quotients are 
I can convince you of 
that 


divided 


only way 


steady state is slide 


CO, 


they are on 


showed by alveolar 
this the 


other axis it was arterial pCOs, which was a blood 


which output 


ventilation was gas measurement and on 
measurement, and these two correlated, as I tried to 


chee k 


these 


internal steady 


to 


This 1s 
ability 


point out an on 


state and one's measure values 


separately 
Dr 
times during 


Smull, these infants breathed COs at various 
of life. We 
did not study any infants, I think, under 24 hours 
ot age 
measurements in small infants is one of measuring 
total 
tidal 
from 


their first five weeks 


However, the problem in COs, ventilation 


not ventilatory re 


to 


ventilation and 
The dead 


change tremendously 


alveolar 
ratios 
to 
another from one hour to another, and certainly 


sponse space volume 


may one intant 


from one day or one week to another. Unless one 
is measuring alveolar ventilation one can not make 
any statement about response to any given 
ventilatory stimulus 

Dr. Cooke, we have not studied any persons or 


animals with acetazolamide up to date 


The Use of the Pump Oxygenator to Sustain 
Life During Neonatal Asphyxia of Lambs. 
H. S. Harnep Jr.,* M. A. TANpysH*, Mary 
McGarry,* |. Keeve,* and B. Kusserow,* Yale 
Introduced by Lyrr I. GARDNER 


Recent studies of neonatal asphyxia in lambs 
have revealed a pattern of biochemical changes and 
circulatory degeneration similar to that of irrevers 
ible shock 


after clamping of the umbilical cord, its subse 
falling 


The appearance of heart block early 


quent disappearance, and a progressively 
blood pulse 
output, and 
the time of total asphyxia of the animal 


systolic pressure, pressure, cardiac 


be correlated with 
Electro- 


cardiac rate can 


cardiographic changes with deepening anoxia ap 
and 
and 


proximate those observed in adult animals 


patients, but the progression of these changes 


* By invitation 
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the development of diminished arterial blood pres 
Experiments were 
blood 
was introduced 
by 
cesarean breathe 
Umbilical to the 
Signamotor pump and oxygenator so that a circu 


sure is slower in the newborn 


performed which arterialized from a 


bubble 
the 


in 


oxygenator (Gollan type) 
delivered 
to 


returned 


into umbilical vein of lambs 


section and not allowed 


artery blood was 


lation similar to that of the animal in utero was 


maintained Continuous aortic pressures and 


tracings taken, 
K, lactic acid levels, and blood 
taken 


electrocardiographi were and 


serum COs, Cl, Na, 
levels intermittently 


oxygen were 


the started soon atter 
interruption of the umbilical arterial flows, when 
the blood 


erately depressed, recovery of the circulation did 


Unless perfusion was 


lamb’s aortic pressure was only mod 


not occur 
blood 


tunction 


In spite of arterialization of the aortic 


to over 85% oxygen saturation, cardiac 


became Several 
died de 


veloped after the aortic blood was well oxygenated 


progressively worse 


animals of cardiac irregularities which 


If the started early when the 


aortic blood pressures were moderately high, almost 
the 


by 


pertusion was 


immediate improvement in cardiac function 


was observed, as evidenced increased aortic 
blood flow and return of aortic pressures to high 
electrocardiographs 
the pump 
as without 
the With 
cessation of the use of the pump oxygenator the 


shock 
anoxic electrocardiographic changes 


levels as well as improved 


Several animals were maintained on 


for long hour 


deterioration 


oxygenator one 


as 


showing ol circulation 


animals rapidly developed and = terminal 

The role of shock in neonatal asphyxia will be 
discussed, and the above results will be discussed 
to the possible the 


artificial and as a 


in relation uses of pump 


oxygenator an placenta 


as 


device for resuscitation of the newborn 


Discussion 


San Francisco 
that the 
Harned’'s, because this is a 


I think 4s 
should 


JOHN |. Osporn, 


entirely meeting end 
with a paper of Dr 
paper of the future 
me, and I think 

people, into the field of pump oxygenating about 
seven or eight ago, remember, after 
discussion and being pressed by Dr. Dancis. This 
idea of think 
it is a dream which actually may be fulfilled in 
the not-so-very-distant future, but I do think that 
it has to wait until we have better pump oxy 


appropriate 


This is the dream which got 
probably a good many other 


years as | 


building an artificial placenta, I 


wenators 

Dr. Harned did but 
rather strong feeling from listening that a good 
deal of difficulty actually came from the fact that 
pump used without 


not discuss it, I have a 


the oxygenator cannot be 
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1 think that there are 
better pump oxygenators being built, and experi 


serious damage to the blood 


mental work going on leads me to hope that a pump 
oxygenator which can carry circulation not for 
two or three hours but actually for several days 
may actually be not very far away 

SAMUEL KapPLaN, Cincinnati: It is my impression 
that many of the failures in this series of experi 
ments were due to the pump oxygenator. I would 


with the statement that many difficulties 
bubble 


have 


disagree 


arise with oxygenators after prolonged 


able to successfully 
adult 


periods up to one and one-half hours 


perfusions. We been 


perfuse the total circulation of dogs for 
As pump 
oxygenators are developed, their use in the treat 
ment of neonatal asphyxia will be of interest 
GEORGE S N. ¥.: 
that Dr. Kaplan probably has the fortune to have 


a bubble oxygenator that does work. At a recent 


Husson, Syracuse, 


meeting in Baltimore of some cardiac surgeons and 
cardiologists, the problem of open-heart surgery 
with the bubble 
related to the 
Kaplan's bubble 
high flow rates and perform what he just described 
be related to the amount of time that he can 
bubble oxy 


thought to be 
whether Dr 


these 


oxygenator was 
Now, 


oxygenator can 


flow rates 


give us 


may 


perfuse. However, in general, the 
genator has not been able to sustain circulation for 
long periods of time, as Dr. Osborn has just 
mentioned 
Ropert FE 
terested in this problem a relatively 


ago because of the confusion in the use of the 


became in 
while 


Cooker, Baltimore: We 


short 


terms anoxia, asphyxia, and ischemia, which are 
used think that these 
studies put in proper perspective the tremendous 
which has been 


almost interchangeably. I 


importance of the circulation, 
neglected by many physiologists who are involved 
The level 


of oxygen in the arterial blood may be relatively 


in the problem of newborn breathing 


unimportant for the survival of the person after 


a period of anoxia, whereas the condition of the 


circulatory system may be of tremendous impor 
tance in the survival of the person. There are 
relatively few data that are worth while in relation 
to this aspect of the problem of neonatal asphyxia 

M. GrossMAN, San 
available on blood hemolysis during the prolonged 
experiment ? 

H. S. Harnep Jr, New Haven, Conn.: Dr 
(;rossman, we did not measure the plasma hemo- 
There was fairly marked hemolysis 


Francisco: Are any data 


globin levels 
from these experiments 

I think, Dr. Osborn, you highlighted a very 
important point in that the oxygenator used here 
is not the answer by any means. We are actually 
very pleasantly surprised by how well it seemed 
to work and how well it seemed to work on other 
animals, with use of a very small volume of blood 


ior priming. The limiting factor with membrane 
oxygenators and some of the other types is that 
they require far more blood for priming than we 


wanted to use in this particular experiment 


Papers Read by 
Title 
Blood Destruction and Regeneration in Eryth- 
roblastosis Fetalis, Freon H. Jr and 
Loutrs K. Diamonp, Harvard 
Blood 


erythroblastosis has 


production at the time of birth im 


been calculated in 198 cases 
concentration by the 


Nucleated red 


since the 


by muluplying hemoglobin 


frequency of immature red cells 
added to the 


cells can 


cells were reticulocytes, 


nucleated red constitute a fairly large 


proportion ot the young forms im severely anemic 


erythroblastotic babies. It is assumed as a working 
that 
blastosis is random and that many of the immature 
cells 
can mature 
nucleated cells was revised upward by calculating 


hypothesis red cell destruction in erythro 


may be caught and destroyed before they 


Thus the count of reticulocytes and 


how many had been destroyed and adding these m 
The formula used for correcting the young cell 


counts was log. where F is the observed 


frequency of reticulocytes plus nucleated red cells 
This formula assumes that blood production and 
blood destruction are equal at the time the measure 
ment is made and that reticulocytes and nucleated 
cells are no more and no less likely to be caught 


than mature cells 


in the hemolytic process 


Averages of blood production values calculated in 


this way showed a consistent relation to babies’ 


hemoglobin concentrations, with higher values 


(more blood production) in the more anemic babies 


But there was a very great scattering of the 


individual values. Babies with high hemoglobin 


included many with very rapid blood production as 
The latter 


process The 


with low production 
obviously had a mild 


former obviously had been producing blood rapidly 


well as many 


hemolytic 


to compensate for a severe hemolytic process, and 
these are the babies who are in greatest danger 
of developing kernicterus, because the seriousness 
of their difficulty can easily be overlooked at the 
beginning, when they have high hemoglobin levels 
As expected, there were many babies with marked 
anemia in spite of rapid blood formation, and all 
intermediate seen in 
with The 


same variability in anemia was present in babies 


stages of anemia were 


babies rapid blood production 


with relatively 
that some of the very anemic ones were responding 
mild hemolytic process 


low blood production, suggesting 


poorly to a relatively 
Usually it is not clear why anemia has developed 
erythroblastosis fetalis, since one 


in a case of 
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usually has seen many other babies with apparently 
similar severity of hemolytic process but no anemia 
The question of paramount importance in relation 
to the problem of erythroblastotic stillbirth is what 
the lacked that the 
to have been well supplied with 


by 


dead baby liveborns appear 
There are various 
information already 


possibilities suggested 


available 


Phonocardiography: A Diagnostic Aid in Con- 
genital Heart Disease. A. Avenpack* 
Maurict Introduced 

FRANCIS Scort 


and SoKxo_ow,* California 


by SMYTH 
Heart 100 


children with congenital heart lesions, were recorded 


sounds and murmurs, in more than 


with a highly sensitive, well-damped phonocardio 
graph machine which was built by the Research and 
the 


The diagnosis was established in almost 


Development Laboratory of University of 


Cahforna 
all 


angiography, or necropsy 


cases by cardiac catheterization, surgery, 


The phonocardiographic 
observations were correlated with the clinical and 
hemodynamic findings 


Data obtained reveal that (a) various common 


uncomplicated congenital heart lesions produce 


that 
configuration and timing; (/) 


murmurs are almost always constant in 


“atypical” murmurs 
in such conditions as ventricular septal defect and 
patent ductus arteriosus may be produced by the 
disturbed 
heart 
pulmonary hypertension, variations in flow, et 

Slides 


findings 


hetween various 


to 


pressure relationships 


chambers and great vessels, secondary 


the 
the 


were shown to illustrate some of 


detail: (1) the 
murmurs of pulmonic and aortic stenosis, showing 


in configuration of 
that, although both are diamond-shaped, that of 
stenosis ends or decreases abruptly before 
the 


the aorti 


aortic 
the 


monary 


secoml sound, whereas murmur of pul 


stenosis ends at component of 


followed by a small de 


that 1s 


the second sound and is 


layed pulmonic component progressively 


smaller with increasing right venticular pressure 


(more severe pulmonic stenosis); (2) the typical 


pansystolic murmur of ventricular septal defects, 


hecoming converted into a decrescendo systolic 
murmur and ending before the second sound, as the 
(3) the effect 
hypertension on the characteristi 


the 


right ventricular pressure mounts; 
of 


“machinery” 


pulmonary 


murmur of patent ductus 
diastolic murmur gradually shortening to disappear 


(4) 


examples of the variation in systolic murmurs found 


finally as the pulmonary artery pressure rises; 


in atrial septal defect and the important ausculta 


tory clue to the diagnosis provided by the wide 
splitting of the second heart sound 

Many pediatricians are not fully aware of the 
information that can be learned from auscultation 
in congenital heart disease. Study of the ausculta 
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tory findings will provide valuable clinical data 
that may make diagnosis possible at the bedside 


Epileptogenic Foci in the Basal Ganglia of 
Children with Convulsive Disorders. }i. W 
Barro I11,* A. Sprecer,* and H. T. Wyets,* 
Temple. Introduced by JAMes B. Arey 
Significant improvement in a child with tuberous 

sclerosis following the elimination of a subcortical 

the 

The demonstration of subcortical seizures 


focus by stereotaxic method has already been 
reported 
and the subsequent electrolytic coagulation of the 
affected area and its pathways have been possible 
In addition, the five patients re 


in five children 


ported at the present time had failed to respond 
retarded in 
All had more 


The commonest form was 


to drug therapy and were seriously 
their motor and mental development 
than one type of seizure 


the minor motor seizure, which has been described 


by 
“salaam,” “akenitic,” “propulsive petit mal,” et 


various authors as “infantile myoclonic,” 


Various time relationships between the pallidal 
discharges and those found in the scalp electroen 
cephalographic tracing could be established cortical 
foci appears to be the pallidum; in some instances 


Following surgery 
in all but 


the amygdala was also involved 


there has been significant improvement 
one of the children, who have been observed for 
periods of from three months to over two years 
The observations suggest that the pallidum 1s a 
site not only where corticofuga! epileptogeni 
impulses may synapse but also where epileptogeni 


impulses may originate 


Infantile Gastrointestinal Disturbances: A Pilot 
Study and a Design for Research. Givi | 
Barsero, Davin Ric er,* and Joun A. Rose,* 
Pennsylvania 
Infantile gastroimtestinal symptoms, such as 

vomiting, feeding difficulties, and wide fluctuation in 

the number of bowel movements, have constituted 
and ill-defined 


and management in pediatric practice. It is 


vexing problem as to cause 
the 


and 


usual experience to find both irritability and sleep 
disturbance associated with this group of symptoms 
years, various etiologies have 
milk 


the gastrointestinal 


lew 
Among 


In the 


heen 


past 


suggested these are allergy, 


“non allergic’ intolerance of 


tract to dietary components, faulty feeding tech 
the 


tract and problems of tension in the mother-infant 


niques, immaturity of infant gastrointestinal 


relationship. Some have considered that several of 
these factors may operate together 

Previous reports have noted improvement from 
nonspecific formula changes, removal of the infant 
environment, and even the use of the 
Many still maintain idea of 
spontaneous remission suggested by the title, “three 


from his 


tranquilizers the 


months’ colic.” 
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The rising number of such cases in pediatric 


practice, coupled with the confusion in etiology 
and management, suggested the need for clinical 
ot more nature than has 


investigation rigorous 


heen attempted 


In order to arrive at an adequate design for such 
a study, a pilot study was organized which involved 
some 30 infants under 7 months of age 

These infants were admitted to the Children’s 
Hospital of Philadelphia at the height of sympto 
matic intensity and family distress. Observations 
of infant behavior and symptomatology were made 
for 48 hours with no other investigation attempted 
After this 


radiologic, and motility 


laboratory 
The 


infants were discharged and followed up at intervals 


initial period, necessary 


studies were made 
of three to six weeks 

At the time of admission and during the 48-hour 
period of study, infant and mother were separated 
Initially and during the 48-hour period, intensive 
psychiatric interviews were held with the mother 
In general, the purpose of such interviewing was 
the maternal psychic 
Specifi- 
material 


to develop the picture of 
economy in relation to the mothering role 
cally, was made to elicit any 


which could interfere with maternal perception of 


an attempt 


the infant and his needs 

The findings of this pilot study seem of sufficient 
sigmificance both to report and also to serve as a 
basis for a more elaborate and controlled design 
Of the 30 


symptomatic 


Some of these findings are reported 


infants, 29 showed either complete 
remission or considerable improvement during their 
The ummproved infant was con- 


subsequent 


hospitalization 
firmed as having pyloric stenosis by 
surgery. It is of interest that the vomiting of two 
infants showing esophageal hernias subsided almost 
The 
deceleration of the rate of growth between birth 


completely majority of the infants showed 
and time of admission when compared with the 


average. Symptoms listed in order of frequency 
were vomiting irritability, changes in number and 
appearance of stools, feeding difficulties, and sleep 
disturbance. In most cases the symptoms reported 
were as fully initiated during the second neonatal 
Most multiple 


hanges of 


week infants had experienced 


formula, often with several days of 


symptomatic remission following the change. In 


some imstances, there was symptomatic remission 


following the initial interview in the study. These 
cases were not hospitalized until exacerbation 

In all instances after discharge the mothers re 
This 


was roughly validated by acceleration in the growth 


ported considerable to complete improvement 


rate of the infant 
with the mothers suggested that a 


strong correlation existed between maternal tension 


Interviews 


and significant events relating to the mother's own 


emotional development and the psychic economy of 
the marriage and her pregnancy 

These findings will be reviewed in more detail 
and specific case illustrations of the various points 
given. The paper will conclude with some brief 
remarks about the current status of the proposed 


study. 


Radiography of Prematures: A Practical Tech. 
nique of Correlation with Respiratory Dis- 
tress, ALLEN BAUMAN® and |rROME 
NapecHart,* Columbia. Introduced by Wilham 
Silverman 
Technical difficulties and lack of normal standards 

in the past have hampered roentgenographic evalua 


\ planned study was 


tion ot intants 


undertaken utilizing portable x-ray equipment and 


Mini 


premature 


a radiolucent platform within the incubator 
mal disturbance of the patient was assured 
clinical distress data 


(Quantitative respiratory 


were recorded simultaneously with each of several 
x-ray examinations of 104 premature infants during 
the first 72 hours of life. Gradation for pulmonary 


reticular-granular pattern of each film against 


known standards was accomplished by an ex 
perienced radiologist without clinical information 
about the patient. (Controls consisted of represen 


1000 normal newborns and 7 with 


tative films of 
necropsy-proved hyaline membranes. ) 


Twenty-eight patients died under 14 days of age 
Twenty-five were autopsied; ten had hyaline mem 
branes. All 25 had the usual additional pulmonary 
abnormalities of prematures 

Reticular-granularity associated with respiratory 
distress was correlated significantly (? < 0.01) 
with death and also with autopsies in which hyaline 
membranes were noted However, despite this 
correlation, from this study one cannot confidently 


conclude that x-ray abnormalities predict outcome 


An Anatomical Study of Circulatory Adjust- 
ment at Birth—Normal and Dilated Ductus. 
Wistam A. Branco and AnNnpr& Nopor,* 
Columbia. Introduced by Dororny H. ANDERSEN 
There are no available numerical data on dimen 

sions of ductus arteriosus (1) A.) and aorta of 

the human newborn. Similarly, criteria of “normal” 
and “pathological” states are lacking 

In 208 
circumference of the great vessels at various levels 

and of the DD. A 

interrelationship has been studied 


stillborns, newborns, and imifants, the 
heen measured and their 
The 
cending aorta/left carotid remained fairly constant 
in various age and The 
ductus/left carotid (ductus index, D. 1.) has shown 


have 


ratw as 


weight groups ratio 


wide variation and is considered to be a reliable 


index of the degree of contraction of the ductus 
found ( “dilated” 


In stillborns a high ID |. was 
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1M 


ductus) with the exception of four babies who 


received intracardiac epinephrine. In newborns 
a histogram showed a bimodal distribution curve of 
the D. | 
the 


statistically 


Analysis of the two tails on either side 
groups with two 
“dilated” 
corresponding closely to the stillborn serie s, and a 
D. I Of 127 
newborns dead during had a 
“dilated” Ninety 
“contracted” ducts were occluded by extreme 


of median evidenced two 


different means: a group, 
(“contracted” ductus) 


the 


low group 


first week, 34 


ductus with a smooth intima 
three 
folding or thrombosis in 72 cases and had a smooth 


21. No 


the incidence of anomalies of pregnancy or delivery 


patent lumen in significant difference in 


or im the neonatal history was found between the 
“dilated” and “contracted” groups. However, four 
dilated The 
meidence of most of the main pathological diag 
both 


hyaline membrane disease, a condition which could 


ducts produced audible murmurs 


noses was similar in groups; these included 


conceivably be associated with overcirculation in 


the lungs. However, factors which might mechan 
normal hemodynamics 


the 34 “dilated” 
foramen 


the 
ot 


perturb were 
21 


closure 


ically 


present in ductus cases 


( premature of ovale, 1 case; 


diaphragmatic hernia with pulmonary hypoplasia, 


hydrothorax, and pneumothorax, 4 tight 


CASES 
coarctation and 
The 
as defined by 


coarctation of the aorta, 12 cases; 


pulmonary hypoplasia, 4 cases) incidence 


ont 


ascending aorta/narrowed arch 


coarctation of the aorta, a ratio 
~ 1.5, was identical 
in both groups. If a ratio of 1.60 was used as the 
criterion of coarctation, the association with dilata 
tion of D. A. was highly significant. These observa 
the of 


provide at 


recent 
for 


tions will be analyzed in light 


physiological data and may basis 


future clinicopathological correlations 


Protein-Binding Properties of Mono- and 
Diiodotyrosine as Compared with Thyroxin 
and Triiodothyronine. M. 
and H. Davip Mosier,* Johns Hopkins 
duced by Lawson Wilkins 


Intro 


Certain goitrous cretins have been demonstrated 


to have iodinated tyrosines present in serum 


Interest therefore was aroused in ability of these 
MIT™, DIT™, 
™ were added 
Recoverable 
TCA, and 
BEI™ was also determined 
Dialysis against 0.85 mg. NaCl per 100 ce 

performed for 72 hours. After the addition 
DIT™, resin and supernates and precipitates of 
PBr® 
radioautographed to see if structural change ac- 
counted for different of PBI. 
Electrophoresis was performed at pH &6 with 


substances to be bound to protein 


triiodothyronine™, and /-thyroxine 


to samples of hypothyroid plasma 

PBI™ was measured by resin column, 
Somogyi techniques 
was 
of 
chromatographed, and 


were extracted, 


recoveries 
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DIT” plasma samples, and correlation of activity 
and protein fractions was determined 
Results are listed in the following tabulation 


PBI 


© 

Dis 
lyzable,* 


% 


‘arrier 


Kesin TC Somogyi 


* Fach ts average of duplicate samples 


DIT was found intact in butanol extracts of 
resin, Somogyi precipitae, and TCA and Somogyi 
supernates, and therefore physical or chemical 


different recoveries 
primarily with the albumin fraction 

It is concluded that iodinated tyrosines probably 
bound to protein at an alkaline pH 
the 


goitrous 


change did not account for 


Electrophoretic studies revealed traveling 


are weakly 
and can be partially 
1 he 
of a high Somogyi PB 
PBI™ 


found 


recovered by Somogyi 


in a person 


finding 
I™ and a low TCA or resin 


the 


precipitation 


suggests iodinated tyrosines in serum, 


in 
In addition, a discrepancy of PBI™ done 


as patients with dehalogenase enzyme 
absence 
by alkaline precipitation and the BEI™ probably 
occurs in this type of goitrous cretinism as well 
some with thyroid carcinoma or 


as m patients 


Hoskimoto’s thyroiditis 


Fluorescent Antibody Studies with Agents 
Isolated in Tissue Culture from Acute In- 
fectious Hepatitis. JoserH D. Boces,* RoLtanp 
F. I. W. McLean,* WILTON 
Ricurse.,* Northwestern and Parke, Davis & 

SIGLER 


and 
Company. Introduced by J. A 

Several investigators have conjugated flourescent 
substances with antibodies, using this material as 
a method for identification and localization of the 
corresponding antigen. Following the method re 
ported by Rightsel and associates (1956), an agent 


producing a cytopathogenic effect on a Detroit-6 


tissue culture line was isolated from a patient with 
infectious hepatitis 
The total globulin 
infectious hepatitis 
5-dimethyl amino-l-naphthalene sulfonyl chloride 
similarly 


convalescent 
with 


fraction of 


serum was conjugated 


Anti-human-globulin serum was con 
jugated. Electrophoretic 
actual chemical union with the fluorescent chromo 
phore. The agent in tissue culture was 
incubated with convalescent hepatitis serum. The 
serum was shown to inhibit CPE before and after 
The tissue culture was then incubated 


Cer- 


analysis established an 


isolated 
conjugation 


with conjugated anti-human-globulin serum 
tain controls were similarly treated and will be 


7 
MIT :: 0 “4.0 
+ 23 13 69.0 48 99.2 
0 3.0 724 34 98.2 
+ 15 79 72.46 3.2 
T* 0 419 06.0 91.7 20.0 
+ BAS 18.7 
0 82.0 100 05.6 2.2 
+ 82.4 105 97.3 100.0 2.2 
= 
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discussed. A definite tagging by conjugated globulin 


was 


trom 


cells with agent isolated 


There 


series he 


those 


apparent in 


acute imifectious hepatitis was mo 


evidence of tagging in the control 


discussed 


impheations of this procedure are 


Development of Liver 


Brent,* Walter Reed 


The Embryological 
Function 
Llospital 


Ronert | Army 


Introduced by Leo Geprert 


Chur knowledge of embryonic develop 


present 


ent has been mainly derived from gross and 


histological descriptions of normal and abnormal 


embryogenesis The histological appearance of a 


leveloping organ may not correspond with its 


functional capabalitie Therefore it might le 


physiological and 


rewarding to examine the 


etabolic status of fetal tissues at different period 


ot gestation 


In our laboratory, this approach was 


apphed 


» tetal liver development. Three parameters of 


er function were studied at various times of 


vestation (1) enzymatic content of liver tissue, 


serun concentrations, (3) exeretor 


protem 


unction as measured by the ability of the feta 
er to excrete radioactive rose bengal 
lransaminase activity was measured in whole 


(aged 11 through 22 days) 
(aged 14 


active 


embryos and plac entae 


| «hissected fetal livers to 22 days) 


The appearance or release of enzyme was 


not correlated with liver weight or growth rate 
Irradiation of fetal livers did not alter the trans 
iminase activity, although the embryos were 


irradiated at a time which considerably altered the 


liver 


appearance of the 


Concentrations of serum proteims were measured 


eloctrophoretic analysis on the l&th through the 


221 day of gestation \ 


there 


term approached 


\ gradual rise in serum albumin concentration 


reflected the changing comtributiot of the 


‘ | liver toward serun protem productior 


thy abilitv. to radw 


measured on the 17th 


e liver's concentrate 


tive rose bengal was 
rougl the da ol wvestation lhe dye wa 
ected imtravenousl ind the liver and other 


etal orwans were d ected out at variou tine 


tter myection. The amount of radioactivity per 


iligram of fetal tissue was determined At the 


lav of westation the 


ibility of the 


er to concentrate rose bengal was poor, but it 


proved as tert ipproached kven so, the new 
morn rat did not have the same functional capacit 
» excrete rose bengal as the adult rat 

Although the gross weleht of the liver has a 
ooth exponential growth, 1 eparate functional 


litferent developmental pat 


tpacities have ver 


r Some mature early and others late—-some 


re sensitive to radiation and others are not. It 


the tunctional deficiencies of 


ppears that many of 
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the premature and term infant may be better 


understood if the functional growth of the embryo 


can be more thoroughly mvestigated 


The Ammonia Content of the Gastric Juice 


in the Newborn Infant RaymMonp |. CLeM 
MENS®*® and SAMUEL I?) BessMan, Maryland 
The ammonia m the wastric juice arise from 
urease action on the urea which diffuse mito the 
istric secretion This urease is not a normal 


imumal enzyme but is produced by bacteria mm the 


stomach Measurement of gastric ammonia 4s 


therefore, a gauge of active or recent bacterial 


growth in the stomach. Since this is the case, i 


represents a simple method for detection of im 


stomach of an infant 


blood 


fection om the 


Excessive ammonia the produces a 


variety of central nervous system symptoms. The 
venous ammoma content of newborns has been 
determined and has been found to vary between 


greater limits than are found im adults Vhe 


possible contribution of gastric ammonia production 


to venous ammonia will be considered 


Newborns 2 hours to 24 hours of age were 
studied The level urease activity and 
pH of gastric contents were measured and simul 
taneous blood levels of ammonma were assayed 
Determinations were also made on patients with 
erythroblastosis fetalis 

In general, ammonia is absent from the gastri« 


juice of the newborn infant. It appears rapidly 


and is accompanied by the appearance of urease 


activity. Certain deviations from this pattern will 


be discussed with reward to the concurrent venous 


level of ammoma and the possible role of ammonia 
in the presence of symptoms of cerebral dysfunction 
possible contribution of 


the newborn 


enterogenous ammoma m the pathogenesis of 


will be discussed 


thewls 


kernicterus 


Data on n hoth oral and parenteral, lor 


lowering blood ammonia content will be presented 


Oral argimmne and asparagine are effective m 


stimulating metabolism of ammonia as measured by 


its disappe irance from the blood 


Factors in Growth and Development of Hos 
pitalized Premature Infants. 
Wirttam T. Newsom,* and M. Louse Pesur.* 
und =Charity Orlean 


Introduced b \ 


Hospital, New 
PLAtTot 


Interpretation at growth und de velopment pat 


terns of premature miants during their initial 
hospitalization is of great importance in relation 
to care procedures, nutrition, illness, and socio 
economic factors. This is a report on the growth 
and development during the hospital stay of over 
100 Negro premature ranging in birth weight 
from 700 to 2000 gm. (9 below 1000 gm.) born at 
Charity Hospital in New Orleans, from August 
1955, to May, 1957 


M 


care 
to 
tunction 


this standard routines of 


were provided all infants in this study 


During period, 
ADS» 
clarify specific variations in growth as a 


of birth weight or maturity as the more obvious 


variables. On the basis of such care, serial weight, 
head, chest, and length measurements are graph 
ically recorded in an effort to establish standards 
for comparison with future alterations of routines 
to 
ot 


time taken to regain 


im our nursery. Simple analysis 1s made as 


average duration of hospitalization, extent 
neonatal weight loss, average 
birth and weekly meas 
of the 


to the 


birth weight and, average 
Special 

intake and 

Mortality 


sented for the period embraced in the study 


urements study is made weekly 


caloru its relation weight 


curve and morbidity figures are pre 


Hypoglycemia of Infancy Induced by Amino 
Acids. W. A Introduced 


Infantile hypoglycerma with convulsions 1s not 


COoCHRANE,* Toronto 
HUTE 


the etiology 
Simkiss, 


uncommon, and in the majority of cases 


is unknown. Recently Cochrane, Payne, 


Woolt 


mitants 


hypoglycemia 


the 


deseribed four « 


the 


and ases 
blood 


ad 


and 


ot 
the 


leucine 


im in’ which lowering 


precipitated by oral 
acids I 
ettect 
given to children 
The Hospital for Sick Chil 


infantile 


level as 
the 


glucose 


ministration ot amine 


isovalertic acid There was no noted when 


the 
From the 


umino acid were normal 


records of 


dren, Toronto, 11 cases of idiopathi 
hypoglycemia have been investigated by noting the 
ettect the blood 
the hydrolys; 
t-leucine by mouth. Blood sugar estimations were 
15, 30, 45, 60 
following a fasting blood sample CASES, 
all blood 
sugar occurred, resulting in generalized convulsions 
Serial KEG 


administration 


clinically amd on sugar following 


admimstration of caseim ite and/or 


atter 
In 
ol 


done and minutes Ingestion 


hour 


mfants, a significant lowering the 


in two. cases changes were noted 


the 
L-Trypotophane produced no effect on the 


following of tL-leucine mm one 


CAM 
bl xl 


wiven 


sugar in two cases. t-Leucine was also 


rats, 
latter 


and 
the 


intravenously to several rabbits 


with a lowering of the blood sugar in 


group, but a slight elevation occurred in the rabbits 
tested 

of the “amino acid hypo 
glycemia” cases consisted of increased carbohydrate 


intake, 45 
blood sugar levels were compared to those found 


Treatment of two 


minutes after feeds, and clinical and 


with treatment with steroids 

No effect was noted on the blood sugar in the 
remaining seven cases, which were all over the age 
The 


two 


now asymptomatn 
blood of 


being 


of § aml were 
effect 


hypopituitary 


years 


of t-leucine on the sugar 


dwarfs is now studied. One 


patient with juvenile diabetes mellitus was given 
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large doses of L-leucine, with no particular effect 
The cause of the lowering of 
but 


on the blood sugar 
blood hy 


several possibilities will be discussed 


sugar leucine remains unknown, 


infants responding t 


fed 


It is suggested that 


L-leucine or amino acids should not be 


high protem high-carbohydrate diet as has been 


advocated in the past 


Respiratory Studies in Cystic Fibrosis of the 
Pancreas. ©. |). Cook, P. J. Hetiiesen,* J 
RIEDLANDER,* KULCYZYCKL* H 

and S. AGATHON,* 


SCHWACHMAN, Harvard 


In 


extent 


persons with cystic fibrosis of the pancreas 


of their respiratory involvement 1s mos 
the their 


the 


determining factor in dis 


In the 
lung volumes and the mechanics of respiration have 


frequently 


ability and survival present investigation, 


been determined 63 times in 53 persons with this 
to 31 


ave been compared with similar 


Che patients ranged in age from 1 
Ihe data } 


done 


lise as 


years 


studies on a control group of 53 “hospita 


normal” persons ot comparable age and size 


spirometry 


lung volumes have been measured wit 


and a closed-circuit helium dilution 


technique. The mechanics of respiration have been 


calculated from intra-esophageal pressures as in 


dices of intrapleural pressure changes and 


simultaneous measurements of respiratory volume 


changes. Compliance is expressed as the ratio of 
tidal volume to the change in intraesophageal pres 
ot flow (milli 


measured between points no 


H.O) 


is expressed as the ratio of total pressure change to 


sure 


meters per centimeter Respiratory resistance 


corresponding total flow change between points of 
equal volume approximately midway im inspiration 


and expiration (centimeters H,O per liter pet 


set ond ) 
Although 


trom 


the disease 


to extremely 


the severity of process 


ranged very mild severe, 81% 
~ 


of those chaygnosed as having cyst fibrosis were 


found to have significant alterations in one or more 


Most striking 


volume and 


of the above respiratory parameters 


changes were observed in the residual 


the resistance to air flow, which averaged, respec 


tively, 62% and 85% more in the cystic fibrosis 


patients than in the normal persons of the same 


The compliance was significantly althoug! 


37% 


a result of these changes, the calcu 


height 


strikingly reduced (average was below 
As 
lated work of pulmonary ventilation was moderately 
markedly 
Phe 


clinical, 


less 


normal ) 


to increased in many of the patients 


data consistent with 


x-ray, and pathological evidence of 


residual volume are 
the 
emphysema observed in this disease 
to 
ot 
least in part due to excessive secretions and may 


The 


The increase 


im resistance air flow provides a quantitative 


measurement airway obstruction, which is at 


also be due to bronchoconstriction interstitial 
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fibrosis observed by X-Tay and on pathological 
examination is reflected in the changes in com 


pliance. Thus, the physiologic data are consistent 


with the important pulmonary manifestations of the 


lisease. However, in the individual case, a com 
parison of the pulmonary-function studies with the 
patient's clinical condition suggests that, while 
there 1s a general correlation, pulmonary-functior 
tudies are necessary for accurate appraisal. It 
s also apparent that such studies may aid in the 
evaluation of various therapeutic measures. In 
three of the persons with increased air-flow 
resistance, measurements were made before and 
the administration of bronchodilator, 
soprotereno (Isuprel). A response was noted i 
me patient, but no significant change found in the 
ther two. The implications of these findings will 


he discussed 


The Use of Cineradiography with Image In- 
tensification in Clinical Research. Davin B 
Coursin,* Herperr Coorer,* and F. ALLAN 
HIOFMANN,* Lancaster, Pa Introduced by 
SYDNEY S. GELLIS 
The development of electronic means for amplify 
ng the intensity of the light image produced by 
rays has opened a number of new horizons for 
study in clinical research. This advance now per 
mits mimmal amounts of radiation to be used for 
seconds at a time, with resultant excellent visibility 
of parts under study. The Phillips Image Intensi 
her imereases the light intensity of routine 
fluoroscopy level by one thousand times wit! 
resultant improvement of human eye visual percep 
ton from 2% to 3% to almost 100%. Selected 
positioning of the patient with respect to compon 
ents of the apparatus further provides maginilication 
of specie parts under study by a factor of two 
ind one-half times 

Recordings of function and activity during ob 
servation can be made on 16 mm. film running as 
rapidly as 120 frames per second Additional 
provisions have been made for simultaneous sound 
recordings that are synchronized with the picture 
sequence The application of this technique 
particularly to the problems of respiration, speech 
ind cleft palate will be discussed. Other applica 
tions in the fields of angiocardiography, gastro 
intestinal and genitourinary motility, cardiac 


ictivity, and joint motion will be commented upon 


The Occurrence of Hypoproteinemia in Infan- 
tile Gastroenteritis. Davin Baro Coursin,* 
H. Kurrz,* and Vircinta BRrown,* 
Lancaster, Pa, Introduced by Sypney S. Gevwts 


Infantile gastroenteritis with its exacerbations, 


lelniitating effects, and death continues to be a 
pediatric problem despite progress im anti 
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biotics and fluid-replacement therapy. The present 
study was carried out in 50 infants with diarrhea 
im an effort to find additional factors that might 


controlling these proble mis 


be of importance u 
Ultramicro blood chemistry studies were performed 
on admission and at intervals durmg the illness 
pH; COs; Cl; Na; K; Ca; P; BUN; hematocrit; 
albumin globulin, and a-, B-, and y-globulin. A 
standard accepted therapeutic regimen was fol 
lowed, with use of intravenous fluids, antibiotics 
and gradual resumption of selected dietary intake 

Climeal evaluation and laboratory studies were 
correlated to evaluate the degree of illness as mild 
moderate, or severe Electrolyte changes were 
those cutomarily seen in the course of diarrhea 
However, the most interesting observations were 
those of measurable depletion ot plasma proteins, 
which comeided with the severity of the disease 
and the patient's progress The more severe and 
chrome the diarrhea state, the more marked were 
the losses ot beady protems, as shown by the low 
levels of plasma protems as well as the decrease 
in volume content of the fluid spaces of the body 
Electrolyte replacement solutions improved — the 
chemical and volume picture but further diluted 
the protein concentrations. It was therefore found 
expedient to use plasma and protem hydrolysates 
m oan etlort to overcone this situation The 
recogtmution of these protem needs has provided a 
better understanding of the complications of gas 
troenteritis and has pomted up their requirements 


in therapy. Data will be presented 


Transport Across the Placental and Red Cell 

Membrane. Josrern Dancis, New York 

A major function of the placental and cell mem 
branes is the selective transfer of nutritive ma 
terials. A quantitative comparison of performance 
was made with use of an amino acid (histidine) 
and a carbohydrate (xvlose) Varying amounts 
of the test substance were infused into a pregnant 
guinea pig for a half-hour, and then the increases 
im concentration m the red blood cell and fetal 
plasma were measured. A definite correlation was 
demonstrable’ At high levels of histidine there 
was evidence for saturation of a transport mechan 


ism im the placenta 


The Value of Microscopic Examination of the 
Stool for Extracellular Starch in the Diag- 
nosis of Disease States. Muknay Davipson * 
ud CHartes H. Bauer, Cornell. Introduced by 
IkVING SCHULMAN 
The syndrome of mild celiac disease, or starch 

intolerance, as detined by Andersen, is pred ted 

upon a number of clinical and laboratory deviations 
from the normal It has hecome commonplace, 
however, to make this diagnosis in any young 
child with recurrent or persistent diarrhea whose 


stool is simply found! to contain free extracellular 


5.47 


starch. The purpose of this study was to evaluate 
the reliability of this test 
Approximately 200 fresh stool specimens col 


lected at random from more than 70 children free 


examined mi 


ol gastromtestinal symptoms, were 
croscopically after staining with strong iodine 
(Luyol’s) solution. The results show that an ap 


weciable vercentaye of normal formed stools 


contain free starch. Specimens were obtained from 


the rectum emptied prematurely by administration 


of hypertonic phosphate solution enemas and by 
digital removal of stool The starch content of 
more than 8O sample collected this way ts 
significantly elevated when compared with control 
ample 

Clinical studies in which neomycin was adminis 


tered to normal children, supplemented by in vitro 


experiments with starch solutions and bacterial cul 
tures, mdicated that contact with normal colon 
flora could influence the amount of extracellular 
tarch found in stool specimen The implications 
of these finding md their relation hip to the chet 


laboratory tool currently employed im the diagnosi 


of the syndrome ot tarch intolerance will be dis 


Serum Electrophoretic Studies in Cystic Fibro- 
sis of the Pancreas. ‘ R. Dernnine,* 
Introduced b 


AKOLYN 


Columbia Dororny HH. ANDERSEN 


(Quantitative estimates ot the erum = protem 


components were made by paper electrophoresis in 


W children 


These were compared with normal controls 


With use of 


with cystic fibrosis of the pancreas 


arbitrary criteria, the patients were 


divided into groups according to the severity of 
their clinical disease. Whenever possible, studies 
were repeated on the same patient at intervals to 


determine the effect of changes in the clinical status 


on the various protein fractions. Further correla 


tions were made between serum globulin concen 


trations and zine turbidity determinations done on 


the same sera 


The serum globulin and a fractions were 


found to be sigmificantly elevated and the serum 


albumin fraction significantly depressed in patients 
classified «tS moderately to severely) ill hese dis 
crepancies became more pronounced with progres 


Zim 


indices of 


disease turbidity 


afforded 


son ot the process 


determinations reliable 


vlobulin concentrations in the serum 


It is believed by the author that periodic in 


spection ot the serum protem tractions as assessed 
by paper electrophoretic methods permits evaluation 
of the rate of progress of the pulmonary disease in 
pancreas and 1s of some 


evstic fibrosis of the 


prognostic value 
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Serum Penicillin Levels Following Intramuscu- 
lar Injections of Benzathine Penicillin G in 
Children with Inactive Rheumatic Fever. 
Antonr M. Dient,* Roswirn |. Lape,* Irvin 

Snyper,* and Tom R. HAMILTON,* Kansas 

Introduced by C. Arpen MILLer 


Benzathine penicillin G, 1,200,000 units given b 


intramuscular myection every 28 days, is accepted 
is a means of preventing streptococcal mfection 
in rheumatic subjects. This investigation was un 
dertaken to determine the relation of the concer 
tration of penicillin in the serum to age, weight 
wd sex of children with mactive rheumatic tevet 
ind to correlate Those and throat culture 


titers of sit 


treplococe! 


concentrations of penieillir 


() with seru 

Ninety-six patients between the ages of 4 and 
%) years were included im the study, which rar 
rom September 1956, through Februar 195, 
\ll were in a quiescent phase of their rheumatn 
proce received 1,200,000 umits of benza 
thine penicillin G ever »*® da by imtramuscul 
nyectior lust before each injection the nose and 
throat were cultured for the presence of hemolytu 
treptococer of Lancefield Group A’ and bloo 
pecimens were drawn for determination of the 
titer oft treptol m © and the concentration 


pemcillin im the serum Ihe Sarcima lutea 


cup-plate inhibition method of Welch was employe 
in assaying the penicillin concentration of — the 
erun 

The number of determinations was as tollows 
concentrations of penicillin, 204; culture of the 
nose and throat for hemolytic streptococci, 491; 


antibody, 490 


Streptococcus whick 


intistreptolysin ©) (ne 
(sroup A 


typable. The 


titers lor 


culture yielded 


was not patient from whom thi 


culture was obtamed had no associated imerease 


in titer of antistreptolysin ©. One other patient 


had a significant (two-tube) rise in antibody titer 


this was not preceded by a positive culture. The 


in the serum could he = ce 


in BI% of the 


levels of penicillin 


termined with certainty specimens 


concentrations ranged from 0.008 to 0.125 units per 


milliliter. In 19% of the specimens penicillin could 


not he assayed with certamty 
The mean concentration of penicillin in the serun 


of females was three times higher than it was nu 


males The concentration of pemucillin im serum of 


females increased as their age and weight wu 


creased from the 10th to the 17th years, imelusive 


There was no increase of pemcillin concentration 
lifferences of 


concentration of pemecillin in the sera of the twe 
OOL) 


No Significant 


with age or weinmht im males. The 


sexes were statistically significant (/? « fron 


the 10th to the 17th vear, mmclusive 


difference of serum concentration of percillin was 


found in obese and thin girls of the same age 


Explanation for the differences between the twe 


ABA 
| 
cussed 
| 
|_| 
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sexes IS inapparent at the present time During the 


; 


period of study there were no recurrences ot 


rheumatic fever in either sex 


Pituitary Deficiency with Serum Electrolyte 
Abnormalities Simulating Adrenocortical In- 
sufficiency with Normal Circulating 17-Hy- 
droxycorticosteroids: A Case Study. 
N. * and Nem N. Lirman,*® Southert 

Mex 


Califorma. Introduced by }. CARSON 
msulliciency 


Ichopathic pituitary in infaney, mam 


secondar) 
Well 


lite 


by growth retardation and 


involvement, 1s extremely rare 


locumented cases occurring im the first year of 


ire those associated with either anencephaly or pitur 


tar adrenal both of whicl 


rophiy 


compatible with life after 1 of weeks 


cribed 


are Lilt 


imsufhicrency has 
Phe 


destructive le 


children p 


pituitar 


with some trequen maypority 


result ot hon 


witl or 


the pituitary gland climeal syndrome ot 


growth retardation without evidence ot 


hypothyroidism has been attributed to pituitar 


lvsfunction, although unequivocal evidence tor thi 


he 


circumstances 1s 


hagnosis is often lacking role ot the adrenal 


vland under these not well under 


infant with marke 
ot secomdat 
und hypoadrenocorticism were 


Althoug! there 


secondary 


were no Sstizmata © 
hypothyroidisn 
PEI, 


marked increase oft the uptake 


evidence lor 


d on bone-age retardation, low und 


low | iptake witl 


following admimstration of thyrotropie hormone 


\dre nal 


presence ol 


imsutheiency was suggested by the 


rom dehydration, hyponatremia 


yperk ilemia, absolute eosinophilia aml exce ive 


urmary loss of sodium and chloride. Paradoxicall 


hydroxvecorticostermds (Nel 


corticotropin \( 


the circulating 17 


som-Samuels) were normal and stimulation 


with TH) caused a supernormal 
re spor st 


Na 


adrenal 


lo explain the exceessive urmary loss ot 


ome has to postulate either a segmental 


defect mvolving mineralocorticoids or a_ renal 


tubule detect. Renal-function tests revealed mtact 


glomerular and tubular function, ruling out the 


syndrome of “salt-losing nephritis” as a cause of 


renal los 


Attempts 


by employing 


the electrolyte disturbance 


hormonal preparations (de 


| Doca] 


unsuccessful. | 


orticosterom 


corticotropin 


corticosteroids ) were arge salt 
electrolyte 


mineralocorticoid 


loads were necessary before the serun 


levels returned to normal. Short periods of 


restriction im order to evaluate 


excretion (aldosterone) resulted in the clinical and 


* Ry invitation 


blood chemical findings of Addisoman crisis. Study 


of this infant suggests pituitary deficiency mam 


hormone and 
seymental adrenocorti 


Phe 


fested by a deficiency m thyrotropx 


growth hormone as well as 
al insufficiency involving mineralocorticond 


climeal and laboratory stuches leading tor the 


conclusions will be discussed 


Biochemical Indications of Potassium Intoxica 
tion as Studied in the Rat ALEXANDER N 
Mrana.* Mai 


* and Harvard 


A 


is undertaken to 


CHER,* 


NATHAN AL BOT 


avy pota m | 


¢ ! 


mcentt ron Of prota 


wd intracellular 


ohum pet 
t 


per da 


olassium was 


“juare meter 


proxn 


mixture was used as 


to aveond the aciwlosis ar 


ple hk 


howed an 


water and 
1 


upward tret 


potassiur 


Serun 


hed 
e of 2100 


cent oft thie 


i ilter a potassiun 


quare meter per d | cached 


that the cerling 


it this sodium mtake w between 1600 


urviving the | 


meter jer a bight 
killed and 


per square 


dose were 


mdividuall 


In these ammals, value ior the total water 


content of the total careca md of cardiac muscle 


were normal Intracellular and extracellular 


for the whole carca 


ligelitly 


water 


volumes also were normal 


at the 


lotal 


but tracellular water wa mere 


expense ol extracellular in the heart 


baly and cardiac muscle potassium contetits were 


normal, as were intracellular potassium concentra 


tions. Extracellular accumulation of potassium wa 


evidenced by jum comcentrations 
129 


Serur 


scrum) pota 


tip 


ing from 4.1 to per liter (mean, 0 


mq, per liter) pH and COs were normal 


extracellular chloride concentration was elevated 


omparably to th com extracellular potassiun 


oncentration, > mean changes im extracellular 


oontracellular olum content or concentration 


vere found 


Considering the individual carcass analyse there 


was no correlation between serum potassium con 


centration and the intracellular values 


the 


stun 


puta 


cardiac muscle, in which intracellular potas 


concentrations were found to be im the low 


normal range, a positive correlation of low slope 


was observed between the concentration of pota 


tum im extracellular and in intracellular water 


—— 
OCLT) 
= 
(el —— 
target-glk This stud determu ‘ 
For this purpose, 150 gm. rats were placed on a 
Ii ees heen complete diet providing 100 mEq, of potassium and 
of 50 mEq. of “juare meter per da 
these this chet in 500 per 
ly five mterval V3 AHCO 
distribution produced | 
Ve hifty pr cnt 
111; 
present, u 
LI | 
he 


M 


hiectrocardiograms taken immediately prior to 


killing revealed changes which correlated with both 
extracellular and heart intracellular potassium con 


centrations. These changes were similar to those 


observed following acute parenteral potassium load 


It is 


potassium homeostasis 1s adaptive excretion 


concluded that the primary mechanism of 
When 


pota sium intake exceeds maximum excretory capa 


enty, under conditions of normal extracellular acid 


Inuse balance, only minimal intracellular storage of 


potassium occur Consequently, the surplus ac 


extracellular and 
In thi 


the 


cumulates in the compartment 


hyperkalemia follows tudy elevation of 


scrum) potassium was significant biochemical 


evidence of potassium imtoxication Klectrocardio 


i dependable 
The fact that 


occur 


graphic tracings also appeared to be 


mdex of potassium intoxication 


these electrocardiog raph changes in Asso 


clation with an abnormal elevation in extracellular 


rather than in intracellular potassium concentra 


thom raises intriguing questions 


The Role of Carbon Dioxide, Oxygen, and pH 
in Initiating Respiration in 256 Newborns. 
MacKInney,* and 


Intro 


Donat Duneny,* Loren G 
Vivian Pessin,* Buffalo and Pittsburgh 
Mircnece | 


Hlypoxta and ( Oy have each heen proposed and 


duced by RUBEN 


rejected as the stimulus to newborn respiration 


Contradictions in conclusions can be attributed to 
the difference in time at which blood samples were 
drawn and to the small number of observations 
This report is an analysis of cord blood chemical 
Deliveries 


birth 


were 
the 


data from 256 full-term infants 


observed and the intervals from to 


initiation and to the establishment of respiration 


were timed with a stop watch 
ord 
pu, 


consistent 


saturation, 
to be 
when the 
The 
importance of considering the exact time of sampl 
the 
the 


for content and 
the 


taken 


vein values 


O, content, and were found 


with those im literature 


time of sampling was into account 


ing was demonstrated by showing rapidity of 


changes in chemical values during first hours 


life 
Although 


ratipee 


ol 


values for these infants were within 


stimulus of does not 


that 


the tor respiration, tt 


did 


hetween 


follow they actually stimulate 


ot 


necessarily 
The 


values and time of breathing of individual children 


absence correlation chemical 
sumption that a particular value 


The 


possible 


would negate the a 
whether 


acted as stimulus question of 


these physiologically stimuli are actual 
stimuli was explored by examining regressions of 
Os content, pH, and pCO, on intervals between 
the gasp 


the establishment ot 


delivery and first and between delivery 


and respiration 
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JOURNAL OF DISEASES OF CHILDREN 
Pregnanediol Excretion During the Menstrual 
Cycle of Adolescent Girls. Wattrr RK. 
and Acrrep M. BonGiovANNI, Pennsylvania 
\ simplified apparatus has been devised whucl 
the 


paper chromatography 


enables small hospital laboratory to employ 


for quantitative purposes 


With use of this apparatus, a highly sensitive and 


accurate method has been developed for the assay 


of pregnanediol excretion in the urine of adolescent 


girls, to determine whether menstrual irregularities 


at this age signify anovulatory menstrual bleeding 


Five young menstruating girls were investigated 


by assaying urine serially over a five-week period 
hormone, and 


follicle-stimulating estrogens, 


Daily 


for 


pregnanediol basal temperatures were also 
obtained 
The 
method for determination of urinary pregnanediol 
The of the 


and in 


chromatograph apparatus and the new 


excretion will be described results 


above study will be presented discussed 


relation to normal variations in adolescent develop 


ment and hypothalamic-pituitary control of ovarian 


function 


Epidemic Diarrhea in Premature Infants 
Caused by a Cytopathogenic Enteric Virus. 
Heinz ErcHENWALD, ALEXANDER ABABIO,* 
Arpert M. Arky,* and Atiten P. HartMan,* 
Cornell 


the of 1956, an outbreak of 


diarrhea 
12 out of 


During summer 


occurred premature nur 
21 The affected 
infants ranged in age from 6 to 46 days and in 
1000 2200 the 


diarrhea was mild, lasting from one to five days, 


epidemic in a 


sery, allecting mntants 


weight from to gm. Clinically, 


and was not accompanied by fever or vomiting 
the twelve infants with diarrhea showed 


at cytopathogeni agent in their stools and developed 


fen of 


antibodies to it. The two sick infants from whom 
rise in 
of the 


de 


significant 
None 
did 


was isolated showed a 
to the 


excreted 


no virus 


titer same agent 


the 


antibody 


well infants virus, nor 
velop mmmunity to it 
Ihe virus readily causes cytopathogeme changes 
kidney but 
take 
is nonpathogens 
by 


The 


in monkey monolayer cultures, initially 


it did not 
cells It 
an it 


well in human amnion or liver 


to suckling mice, nor 


be neutralized Coxsackie, adenovirus, 


antisera agent possesses the 


or poliovirus 


nological properties of the enteri cytopathogen« 
By 
shown to 
Alvarez 


326, 1957) 


suitable cross 
he 


and 


human orphan (ECHO) group 
identical 
Sabin 


neutralization tests, it was 
the D-3 
Neu 


Subsequent 


Ramos 


67 


virus oft 


York Acad 
outbreak 


(.4nn 


to the in the premature 


nursery, cases of diarrhea occurred among five in 


fants on another floor of the same institution 


to 2 


the 


ranged in from 1 week 


These patients age 


months The virus was isolated from 
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stool of each of these patients, and mereases im 


intibody titer were demonstrated 


Use of Hypothermia for Relief of Valvular 
Pulmonic Stenosis Under Direct Vision. 
Mary Georce R. Hotswape,* 
Henry P. Gorpperc,* and Frank GLENN,* Cor 


nell. Introduced by NoRMAN KRETCH MER 


Reduction of body temperature to (30 C) lowers 
metabolic requirements by half and permits inter 
ruption of circulation for as long as eight minutes 
this 


with full recovery At temperature blood 


pressure is near normal, and danger of ventricular 
irrhythmia ts slight 


Use of hypothermia has increased the safety 


and the efficacy of surgery of one of the common 


malformations of the heart, isolated 


While circulation to the 


congenital 
valvular pulmonic stenosis 
body is interrupted for three to four minutes, the 
pulmonary artery is opened so that the cone-shaped 


pulmonary valve may be seen and incised out to 


the valve ring along the lines of the fused com 


missures. This procedure has resulted in greater 


relief of obstruction than has been possible by 


closed or blind techniques 

The signs of severe valvular pulmonary stenosis 
and their regression after surgery were studied in 
the first six patients operated on for this condition 
and observed for 6 to 18 months postoperatively 
Preoperatively all had obstruction to pulmonary 
blood flow of serious degree, with right ventricular 
systolic from 150 to more than 
20) mm. He 


were cyanot 


pressures Tratiging 


Two were in heart failure and two 


Ihe mortality rate has been zero, 


and the success rate, 100%. Regressions following 


pulmonary valvotomy of one form of subvalvular 


stenosis due to hypertrophied right ventricular 


musculature in two of the patients was noted. In 
all patients the electrocardiograms changed from a 


pattern of right ventricular hypertrophy and 


“strain” to normal. Pressures in the right ventricle 


and pulmonary artery have become normal im 
those studied by cardiac catheterization one year 
after valvotomy 


Red Blood Cell Destruction, Production, and 
Splenic Sequestration in Patients with “Mild” 
Hereditary Spherocytosis. Makion Extanp 
son,* IRVING SCHULMAN, VINA RuGGero,* and 


Cart H. Cornell 


Versons with hereditary spherocytosis may pre 


sent with litthe or no anemia. These persons have 


been thought to have a mild form of the disease 


or even a carrier state. Decisions con erning man 


agement or the advisability of splenectomy have 


been made difficult because of the scant evidence 


of physical debility resulting from the presence of 


the disease and because of increasing evidence that 
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splenectomy in childhood may predispose to severe 


or even fatal infection. Theretore, nm a group ot 
hereditary 


105 to 


sphero ytosis 
13.5 gm/100 


studies designed to characterize 


seven patients with mild 


(hemoglobin concentrations 
cc.) 
the presence of a hemolytic syndrome were carried 


quantitative 


out 


* 
By means of red cell tagging with Cr", blood 


volumes, red cell survival times, and rates of red 
cell production and destruction were determined 
In addition, organ localization of the erythrocytes 
was determined by surface scintillation counting 
Rates of red blood cell 


44 to OR times the 


destruction ranged trom 


normal rate No correlation 
destruction and hemo 


Rather, 


was found between rate of 


globin concentration or red cell mass 
presence of absence of anemia was determined by 
the particular balance obtained between the rates 


of destruction and the rates of red cell produc thom 


The latter values ranged from three to six times 
the normal rate No constant pattern was found 
among family members im the several tamuly 


groups included 


From the studies of spleme uptake of Cr™ ac 


spleme sequestration 


that the 


tivity, presumably reflecting 


ot tagged red blood cells, ut appeared 


degree of splenic activity varied directly with the 


rate of red blood cell destruction and not with 
spleen size 
It is apparent that the high hemoglobin values 


in “mild” hereditary spherocytosis exist in the face 


of a severe hemolytic process, compensated by im 


marrow activity These patients are 


creased 
susceptible at any time to the manifestations and 


complications described in the “severe” form of 


congenital spheroc yiic anemia No evidence has 


been found for the existence of a true carrier 


state. The implications of these findings im terms 


of management will be discussed 


The Effect of Corticotropin on the Renal Clear- 
ance of Tyrosine and Para-Hydroxypheny|- 
pyruvate in Premature Infants. Donner |) 

Heren McNamara,* 

S. Z. Levine 


Para-hydroxyphenylpyruvate is 


WILer,* NowMAN 


KRercHMeR, and Cornell 


formed durimg 


the metabolism of phenylalanine and tyrosine and 


is oxidized to acetoacetate in the normal person 


Levine and co-workers were the first to describe 


the spontaneous excretion of p-hydroxyphenylpy 


ruvate and tyrosine in the urine of premature in 


fants fed a high-protem diet. Further studies by 


these mvestigators revealed that the addition of 


ascorbic acid (vitamm C) to the diet eleminated 


tvrosyluria. The administration of cortico 


ACTH) produced a 


was required 


this 


tropin similar result, but a 


longer period ol time The site of 


this action was not know 


| 
| 
541 


drox) 


‘The renal clearance of tyrosine and p-h 


phenylpyruvate has been studied im premature in 
fants to determine the role of the kidne in 


tvrosvluria. Tyrosine and creatinine were measured 


colorimetricall und f ydroxyphen Ipyruy Wa 


determined  enzymaticall and pectrophotomet 


tricall hye concentration oft resin 


blood wa 5 to 40 mil thee con 


centration of  p-hydroxyphenylpyruvate to 6 
100) he enal clearance crt tyrosine i 
ot the learance of p-hydroxyphenylpyruvate 

lhe clearance of these substances was measured 
before and after the administration of corticotropit 


to miants waitl luria to determine the mect 


uusm for disappearance of the tyrosyluria I he 


data madicate that the site 1 not the tyrosime 


oxidizing tem of the liver but rather an increase 


n the renal clearance of tyrosine and p-hydrox, 


phenyvipyruvate 


The Effects of Corticotropin on Magnesium 
Metabolism in Nephrosis. X. Fe 


* and Scuwarrz, Harvard 


Qne of the frequent unexplained complication 


of steroid therapy im children with nephrosis has 


been the occurrence of convulsions and tetany 


During a systematic exploration of the serun 


electrolyte attention has been directed toward 


ilterations im children treated 


scrum) magnesium 
with corticotropin (150 me. per square meter pet 
day for 10 days) 

In a group of 37 chiically well children witl 


with yreater than 6.0 
ym. per 100 ce. the 


Wats per 100 


nephrosis protems 


mean serum magnesium level 


(range, 182-278 meg 


per 100 ce.) in 46 observations, while im 30 patients 
with active disease (serum protems under 5 
ym. per 100 cc.) the mean serum magnesium wa 


196 me. per 100 ce. (092-258 me. per 100 ec.) 


Sixteen of the latter group (35% of observations ) 
range of control nephrotic patient 
cc.) No relation 


erum magnesiun 


were below the 


me per hip betwee 
erum protem concentration and 
disease 


the children with active 


100 Magne 


values was found u 


Ss. me. per ium level 


in edema thud compared simultaneou with serun 


irom tour patients wave an average ratio of O81 
obsers ition 

Serml serum magnesium determinations m= sever 
ourses of corticotropm given to six children indi 
cated a wroheant tall five wistanee ne 
change m two. The decline in serum magnesiun 
concentration began prior to the onset of diuresi 
in two patients. Minimal values were attained 
ifter onset of diuresis between the 1 md 1211 


days (102-164 me per 100 ce.) 


Hy 
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Urinary magnesium excretion wa followed 
daly im four corticotropin courses. Prior to ther 
apy, magnesium excretion was 5 to 30 mg. per day 
while during the first three days of theray alues 
declined (three of four courses) to less than 1 
mg. per day and then rose before the onset of 
diuresis to attam maximal value of 40-100 m 


per day during diuresis 


further to elucidate the mecharst 


involved in the hypomagnesemia, a detailed balance 


tudy was carried out in one patient over 35 day 
In addition to the decline im serum magnesiut und 
im urmary magnesium during diuresis, an im 


creased fecal loss of magnesium was observed be 


tween the third and ninth da ot et 


ind concider 


No urolowi al 


cident with the hypomagnesenua m these patients 


rhicotropi 


with the decline in serum magnesiun 


complications developed con 


Functional, Anatomical, and Biochemical Al- 
terations of the Brain Resulting from 
Experimental Hypernatremic Dehydration. 
LAURENCE FINBERG, CHARLE and 
Henry Repp,* Johns Hopkins 
Patients with hypernatremic dehydration have 


heen noted to have disturbances of central nervous 


system function resulting in alterations of con 


sclousness, ataxia, spasticity, and convulsions \ 


few such patients have had subarachnoid hemor 


rhages, and recently we have observed seven 


infants with subdural effusions complicating hyper 


natremic dehydration 


I.xperiments were designed to study the effect 


on the central nervous system of hypernatrema 


produced in kittens 
between 250 and 500 


dehydration experimentally 


Seventeen kittens weighing 


ym. were injected intraperitoneally with 3.5 cc/100 


gym. of a solution contamimg 1500 mkq. per liter 
of Na, 1000 mEq. per liter of Cl, and 500 mkgq 
per liter of HCQOs Litter mates were studied as 
controls Following imyection the animals were 
observed at regular intervals for 24 hours m 


which time no water of 


collected 


urviving ammmals prior to killing was 


metabolism cages, during 


fool was given and urime was 


We ight ot the 


about 10% below the premyection weight. At 24 
ours the IL survivors were killed by exsanguina 
tion; autopsies were performed with particular at 


tention to the brain, and specimens of muscle and 


obtained for chemical analysi Lhe 


wnalyzed tor w iter, tat Na Ci. N 


un were 
tissues were 


ind Me contents. Sera were analyzed for COs con 


tent, Ca, P, and total osmolar concentration im 
addition Urines were analvzed for osmolarity 
Na, K md C1 

Shortly after the myection all the animals mam 
fested lethargy, hyperirritalnlity, marked ataxia 
uvl tremulousness: some of them convulsed, and 
x became stuporous and died within 24 hours 


/ 
A, 
a. 
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Gross examination of the brains showed a marked 


increase (over controls) of CSF which was either 


xanthochromic or blood tinged. In 13 animals there 


were subdural hemorrhages noted; most of these 


ranged 


were 1 to 2 mm. m 


diameter, but a few 
Some of these animals showed 


No 


organs oft 


»to ao ne in size 


all intracerebral hemorrhages as well 


hemorrhages were noted in any other 


the body, including the abdominal viscera. Three 


control imals subjected to simple thristing and 


our injected with an equivalent volume of an 1so 


tonic Na solution showed none of the clinical or 


matomica hange le scribed above 


chemical 


analyses on 11 sur 
” pared with the tindings ol 


killed comes 


litter mates 


the experimental 
tration the 


experi 


70 
ny findings 
with u 
ation of the 


aiming water being con 


Water was found t 


1} 


ve heer he extracellular water and 


ellular water in equal percentage increments trom 


hoth muscle and brain. On the other hand, there 


onsiderable increase in cellular sodium in 


There was no significant 
cellular K per 100 gm. of 
These 


dysfunction im the 


le but not m braim 


change fat-free dry 


solids in either tissue data give a further 


ndication of metaboli brain as 


ompared with muscle, since no intracellular sodium 


swccumulates in brain cells to aid in achieving 


osmotic equilibrium following increased osmolar 


concentration in extracellular fluid. An explanation 
that the 
brain cell is increased through 


Such 


for this phenomenon could be osmolar 
concentration im the 
the breakdown of complex ions within cells 
un occurrence would be expected to be associated 
vith gross disturbances in cell function 

CNS in 


olvement in hypernatremic dehydration have been 


In summary, the chimical features ot 


simulated in the experimental animal; moreover, 
similar to those seen in 


I inally, the 


the anatomical findings are 


some severely ill patients chemical 


matomy of the experimental condition suggests a 
mechanism for the severe functional dis 


possible 


turbance 


Potassium Binding Site of Mitochondria and 
of Mitochondrial Fragments. |. Jr, 
lohns Hopkins 


Relationships between potassium binding and 


observed in 


In the 


»xidative phosphorylation have been 


itochondria and mitochondrial fragments 


of the mitochondria evidence that the 


intact 


linked derives from considerations of 


processes are 


the dependence of both functions upon the relative 


intactness of the mitochondrial structure 


Experiments with a preparation of mitochondrial 


fragments that contains the enzymes of oxidation 
and of phosphorylation have revealed that activity 
of the electron transport system can affect both the 
stability of the potassium-binding site and the rate 
of the exchange reaction at the site 
This 


upon the 


to he dependent 
ATP, but 
probability 


influence does not appear 


presence or active synthesis ot 
it is abolished by dinitrophenol, The 


ociation between the spun 


ofan as 


site and the enzymes responsible tor coupling ox: 


dation to phosphorylation is chscussed 


Studies of Andrenalectomized 
(Macaca Mulatta). 


HAT * and May 


Long-Term 
Monkeys Kone 
lowa 
wel puly hed sume the earl 


nin 1912. Within 
stewart na May 


literature, 


provid mm rvathom 


ized mon yi 


without 1 o exorenou 


orticosteron upport resent paper 


observation monkeys 


1500) da ysnolog 


reports idditional 


studied for as long a 


ically complete adrenalecton 


Previous workers have experienced ditheulty om 


nutmition following removal 


After 


preoperatively to a liquid formula designed to pro 


mamtaming adequate 


of monkeys’ adrenals accustoming animals 


vide adequate daily allowances of known essential 


nutrients, it has been possible to continue this liquid 


chet, supplemented with NaCl and NaHiC Qs during 


the postoperative period, thereby achieving it 


factory nutritional and electrolytic balance m most 


Antilnotics and cortisone have been given 


Cases 


routinely during the first five postoperative days 


and then discontinued Thereafter, antilnotics and 
briefly 


infection associated with 


steroids have been admimistered only at 


times Of major system 


acute hypoadrenocorticism or tor purposes otf 


special short-term studies 


The physiologic completeness of adrenalectomy 


has been confirmed in each instance by typu ally 


Addisonian to administration of imsulin 


and corticotropin, as well as by the need for addi 


respotises 


tional salt 
Deaths have occurred from 11 to #40 days after 
Necropsies have revealed no rem 


olde st 


adrenalectomy 
survivor has 
1500 


nants of adrenal tissue The 


now been adrenalectomized for more than 


day 


Numerous observation concerning various 


aspects of the role of the adrenal glands in normal 


metabolism have been made and will be docu 


invitation 
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A.M 
mented. Growth and sexual maturation continue 
at normal rates after adrenalectomy. Voluntary 


intake of fluids and output of urine are not quan 


titatively altered by adrenalectomy. During periods 


of anorexia associated with infection, adrenalec 


tomzed monkeys are able to utilize fat as a source 


of energy and can concentrate the urine. Quantities 


of 17-ketosteroids excreted per day in the urine 


are reduced but not completely eliminated in either 


sex by adrenalectomy Adrenalectomized animals 


given diphtheria toxoid become Schick-negative, 


the sera of adrenal 


and titers of complement u 


ectomized monkeys are not significantly different 


from the titers of intact animals. On the basis 


of observed frequency of crises and duration of 
survival, the data sugwest that male animal adapt 
to the adrenalectomized state with greater facility 
than do female animals, but this adaptability was 


not affected by orchidectomy in the one male ani 


mal in which this has been done. Two male animals 
but no female have ultimately tolerated with 
drawal of added salts trom their formula without 
ill effect. Decreased alnlity to maintain stable 
concentration of glucose m the blood appears to be 
the most significant factor in governing viability 
of adrenalectomized monkey 

method for maintaining adrenalectomized 
monkeys im good nutritional balance for long 
periods of time without steroid supplementation 
has been achieved Studies of this closely related 
species may shed additional light on the complex 
problems of human adrenocortical physiology. Ob 
servations already made cast serious doubt upon 
current hypotheses comcernng the role of the 
adrenal cortex m irious normal and pathologic 
processe 
Radioactive Rose Bengal: An Aid in the 

Differential Diagnosis of the Jaundiced 

Infant. Leo J. Gerverr and L. Brenr,* 

Walter Reed Army Hospital 

Radioactive rose bengal is an iodinated fluorescein 
dye, im which the todine 1s replaced with 
Paplin has recently introduced it into adult medi 


cme to aid in determiming the state of liver function 


in certain liver diseases Because the dye is 


absorbed and excreted by the paren 


specifically 
the liver, once administered it can 


hengal ts 


chymal cells ot 


only appear in. the and gastromtestinal tract 


unless the rose degraded in the body 


Although its usefulness in adult medicine is some 
what limited, the possibility of utilizing rose bengal 
from other causes 


biliary atresia 


tivated 


in differentiating 


of jaundice was inve climeal course, 


punch or surgical lnopsy, and surgical exploration 


have vielded the information upon which we 
evaluate an infant's jaundice. With these and other 
laboratory techniques, it still was net uncommon 
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to have the jaundice clear in a child previously 


diagnosed as having biliary atresia 


Thirteen infants with jaundice of questionable 


etiology were given, intravenously, 4yc. or less 


of radioactive rose bengal. In some cases a super 


ficial counter was placed over the liver away from 


the gallbladder to record the rate of uptake and 


excretion. In other cases the feces and urine were 


collected for several days following the administra 


tion of rose bengal and the amount of radio 


activity was determined. Combination of these 


methods were used in still other cases 
lr 


radioactivity 


those children with true biliary 


atresia no 
was obtained in the feces and all the 


iodine was eventually excreted in the urine. In 


other liver disease 


handled 
fants 


forms of rose bengal was 


abnormally but nonspecifically. Two in 


who were thought to have biliary atresia 


clinically and by biopsy had relatively normal rose 


bengal excretions The condition in both these 


eventually cleared, substantiating the 


the test 


infants 


validity of results 


The techniques of the test will le described, 


ditheulties of biopsy 


child 


with an explanation of the 


for diagnosis of biliary atresia in with 


long-standing jaundice 


The Mechanism of Hyperlipemia in the Neph- 
rotic Syndrome. Davin Grriin A 
M. Gross,* 


and 


Harvard 


rhe pathogenesis of hyperlipemia in the nephrotic 


syndrome has been shown to be due both to an 


increased production of low-density lipoproteins 
and to a dec reased fractional rate ot conversion ot 


The 


concentration of low 


these lipoproteins to those of higher density 


absolute increase the 


density lipoproteins is responsible for the lactes 


cence of serum in nephrosis 


Clinicians have recognized for many 


rough correlation between the severity of 


albuminemia in this disease and the severity of 


hyperlipemia as determined by cholesterol levels 


Albumin is necessary for the conversion of low 


density lipoproteins to those of higher density by 
accepting the fatty acids split off during the con 
fatty 


version; in vitro, the accumulation of acids 


inhibits the conversion process These facts and 


other experiments have led to the concept that the 
failure of conversion is due to hypoalbuminemia 
However, the correlation between hypoalbuminemia 
con 


and hypercholesterolemia is not absolute. and, 


sequently, a study was made of lipoprotein lipase 


in the nephrotic syndrome, since this enzyme is 
directly responsible for initiating the conversion 
process. It was found that patients with the 


nephrotic syndrome show varying degrees of deficit 


of this enzyme and that accumulation of low 


density 
tributed to this deficit 


lipoproteins in this disease could be at 


: 
years 
53: 
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In conclusion, there are at least two compo- 
nents, lipoprotein lipase and albumin, which are 
essential to the conversion of low-density to high- 
density lipoproteins, with the subsequent delactes- 


cence of lipemic serum. 


Isolation of Cytopathogenic Agents from Cere- 
brospinal or Vesicle Fluid of Patients with 
Herpes Zoster or Varicella. E11 and 
Frepertck C. Ropsins, Western Reserve 
The mode of spread, the pathogenesis, and the 

relationship between varicella and herpes zoster 

better 
available tissue culture techniques are applied to 

Weller and Stoddard, employing a 


infections may be understood if recently 
the problem 
human embryonic tissue culture system, observed 
the development of eosinophilic intranuclear bodies 
in tissue cells following inoculation with varicella 
or herpes zoster vesicle fluid 

In our laboratory identical cytopathic changes 
were observed in tissue cultures of monkey kidney, 


HeLa 


vesicle fluid from patients with either herpes zoster 


human amnion, or cells imoculated with 


or varicella. The changes in the cells were asso 


ciated with the presence of eosinophilic intra 


nuclear inclusion bodies. An agent producing the 


same cytopathogenic changes, including the intra 
inclusion bodies, was obtained from the 
fluid of 


zoster involving the right eye 


nuclear 


spinal a 6-year-old girl ill with herpes 


and forehead 


The agents isolated were passed serially and 


withstood freezing and thawing Serological 


studies concerning the relationship between herpes 


zoster and varicella will be described 


Validity of Traditionally Accepted “Normals” 
in Physiologic Study of Children: Some 
Physiologic Evidence of Child’s Emotional 


Response to Blood Sampling. Beuce LD. Gra 
HAM, H. Reap,* Davin G. Dickinson,* 
RK. DeMuru,* M. U 


CHARLES SLOAN,* Michigan 


Tsao,* and 


Children of various age groups were sampled 


ior blood gas determinations at various conditions 
of “rest.” Continuous measurement of alveolar 
pCOs before, during, and after arterial puncture 
was also performed on many of these patients 
Blood obtained by arterial puncture was analyzed 
for hemoglobin oxygen saturation, blood pH, COs 
content, plasma oxygen tension, and (calculated) 
carbon dioxide tension 

children 


An mitial (ages 


6-13) was sampled in the treatment room off the 


group of 10 normal 
ward. All had been briefed on the procedure; they 
were apprehensive but none to the point of serious 
physical objection. A few sobbed before the pro 
cedure, but all were quiet during the procedure 
and for the two minutes before the sampling 
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Data obtained indicate a tremendous variation 
in plasma pO, levels, blood pH, and calculated 
Hemoglobin saturation was 

The 


apparent disparity to the oxygen dissociation curve 


arterial blood pCO, 


always very constant relationship of this 
will be discussed. 

In an attempt to obtain more “controlled” nor 
mals a series of persons was then observed daily 
infrared CO, analyzer, measuring the 
alveolar pCO, level, until a steady, constant, near 


Arterial samples for 


with the 


“normal” level was obtained 
blood gas determinations were then obtained, with 
concomitant alveolar being 
made 


Still another group, of adult volunteers, and a 


gas measurements 


further group, of polio patients, were sampled im 


various states of respiratory activity. The results 
of these studies are compared in terms of normality, 


and therapeutic implications will be discussed 


Observations on the Carbohydrate Metabolism 
of Premature Infants: I. The Blood Sugar 
During Fasting; II. The Response to Epi- 
nephrine; III. The Response to Glucagon. 
DenMAN HAMMOND,* California 
F.S. SmMyru 


Introduced by 


Observations concerning the behavior of the fast 
ing blood sugar level from the 6th hour of life up 
to the 18th day 
healthy premature 
1300 to 2400 gm 

Sixteen ot 


been made on a group of 35 


have 


infants ot weights trom 


these infants have been subjected to 


epinephrine-tolerance tests done serially in order 


to compare the glycogenolytic response during 


three periods of physiological adaptation: during 


the period of physiological hypoglycemia, shortly 


after the institution of feedings, and agam during 


the period of consistent weight gain. Ten infants 


have been subjected to glucagon-tolerance tests 


done serially during the same three periods 


In the absence of symptoms, the hypoglycemia 
of newborn and, especially, prematurely born in 


This 


ascribed to 


fants has been considered physiologic 


“physiologic hypoglycemia” has been 


lepletion of glycogen stores by an organism de 
pendent almost entirely upon carbohydrate sources 
for energy production 

Evidence will be presented that the hypoglycemia 
f the premature infant exists despite adequate 


stores of glycogen 


Maternal and Fetal Formation of Glycogen 
from Dietary Glucose and Fructose. [rnman 
HiAMMOND,* with the Assistance of 
Mureny and California 
Introduced by F. S. Smyru 

blood 

levels during comparable infusions of glucose and 

that 


Technical 


Comparison of sugar and urinary sugar 


fructose have indicated fructose is removed 


from the blood stream more rapidly; however, this 


4 


is not due to increased renal losses. It has been 


demonstrated that the rate of glycogen tormation 


in the liver of fasting rats 1s greater alter a true 


tose meal than atter a comparable glucose feeding 
fructose utilization have not been 
Whether its 
blood 


oxidation, ot 


The pathway ol 
elucidated 
the 


completel rapid disap 


pearance from stream is due to an mm 


creased rate of ylycogen formation, 


or of fat formation or whether it may be stored 


in organs other than liver are questions which 


been raised and need further 


his 
chet 


have mivestigation 


study includes observations of the effect ot 


high in fructose and glucose on liver glycogen 


and lactating rats and thew 


adult 
bred to 


ot pregnant olispring 


female rats of the Long-Evans 


Those 


following 


Virgin 


stram were fertile adult males 


showing sperm in the vaginal secretion 
breeding were placed in identical cages m 

\ll animals 
and had 


compounded tree ot 


yroups 


of three were ol comparable age and 


identically ted \ 


irbol 


weight been purified 


diet wa drate, and to 


were added ylucose, or an 


this basic det fructose, 


equal mixture of the two to the extent ot 


of the diet by weight One of the three test chet 


was offered to each group ot rat 


amount distilled water 


Animal 


weekly 


were individuall 


\iter ih we 


chet 


A station, 
killed 
followed 


blood 


uteru 


group f animal from each test were 


by sudden cranial trauma, immediatel 


opening the abdomen to sample 


secure t 
Phe 


which 


irom the till pul iting aorta each 


excised in tote 


wit trom fetuses were 


delivered fetuses were then eviscerated; the 


were intact weighed, 


Maternal 


homeovenized 


liver removed pooled 


homogemzed, and sampled livers were 


removed weighed ind 


I’lacetnta vere cleaned of attached 


arapele al 


it pooled and 
unpled 


substance 


unples were analyzed for total reducing 


rl nonfermentable reducing 


substance (jlucose was deulated by difference 


Maternal 


of placentas were 


liver pools ol fetal liver and pools 


umily zed for glycogen 


-Other pregnant rats fed each 


of the test diets were allowed to deliver their litter 


pontaneously, Litters mothers were weighed 


the morning after littering, and litters were equal 


Mother 
chet 


ized were ontinued on them assigned 
lactation, 
killed ; 
pecimens were obtained and analyzed as in Expert 
ment A 
Results 


in weight 


test throughout a 20-day period ol 


it which time mothers and litters were 


Phere 


during 


were no Stumiheant differences 


gain pregnancs the number of 


fetuses, or the weight ot tetuse verave maternal 


liver weights were 
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fed than in those fed the combined glucose-fructose 


diet. Liver weights of those fed glucose alone 


were less than those fed either fructose-contamimneg 
diet 


was inne times 
fed 


the 


Maternal liver glycogen content 
greater in those 


fed 


fructose-fed anmmmals than m 


ylucose alone. Glycogen content of those 


wlucose-fructose mixed diet was five times greater 


than those fed glucose alone 
The 


wreatest in 


average fetal liver glycogen content was 


those from glucose fed mothers and 


least in those from fructose-fed mothers. Placental 


weights amd glycogen content were not significantly 


different from group to group. Placental glycogen 


content was very small in relation to liver gly 


coven 
20 da 


but of less 


Differences between groups atter lacta 
magnitude 


halt 


fructose than in 


tion period were similar 


Liver glycogen content was two and a times 


greater in livers of mothers fed 


fed 


fed the 


those vlucose and was two times greater m 


these mixed diet than im those fed glucose 


alone 


thon ot 


studies revealed 
blood 
in the sucklings of 


rm 


blo« 


total 


comcentra 
blood 


iru 


reducing substance and 


fructose mothers ted the 


tose chet were no sizmifheant difference in 


levels 


The Influence of Sedative Drugs on Renal 
Hemodynamics and Electrolyte Excretion. 


Hits * 


Introduced by 


and \\ 


Russe. | 


ARSCHNER,* 


Baylor BLATT NER 


It is often desirable to use sedative drugs im the 


preparation of children for renal hemodynamu 


tudies. However, no data are available to indicate 


the extent to which the commonly available sopority 
function in children. Studies 


both 


influence renal 


agents 


in dogs reveal that morphine and the bar 


biturates depress glomerular filtration rate and renal 


hlood flow 


The present studies were undertaken to determine 


the influence of three sedative 


[Demerol], chloral hydrate, 


agents (meperidine 
and phenobarbital) on 
blood 


and the 


vlomerular filtration rate, renal flow, renal 


vascular resistance, water excretion, 


and addition the 


chloral 


excretory 


of sodium potassium. In 


hydrate and phenobarbital on 


tor f 


influence ot 


tubular capacity ummohippurate 


was measured 


Each patient served as his own control, following 


which the drug to be studied was given. As soon 


as the subject showed evidence of sedation the 


clearance periods were repeated. Glomerular filtra 


tion rate was measured by the clearance of inulin 


and renal plasma flow, by the low-level clearance 


of sodium p-aminohippurate 
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\ll sedative agents studied produced some degree 
of reduction in renal blood flow. The most marked 
reduction was seen following meperidine, and the 
least, with phenobarbital. Glomerular filtration rate 
vas decreased following meperidine but not after 


Mean 


influenced 


phenobarbital or chloral hydrate sedation 


blood 
by the degree of sedation utilzed 


pressures were not significantly 


Renal vascular 
resistance was increased by meperidine and chloral 
hydrate but not by phenobarbital. Tubular exere 


tory capacity tor sodium p-aminohippurate Was 


reduced by all of the sedative agents studied im 


this manner. The rate of water excretion showed 
. sharp initial reduction following meperidine ad 
tendency to return toward 


ministration, with a 


ontrol values by the end of the study period 
Water excretion was similarly influenced by pheno 
harbital and chloral hydrate, but to a lesser extent 


The clearance of sodium and potassium was re 


luced to a greater extent by meperidine than by 


phenobarbital or chloral hydrate 


Study of Relations Between Homeostatic Limi- 
tation in Renal Capacity to Conserve Water 
and the Physical, Intellectual, and Emotional 
Development of a Child with Renal Diabetes 
Insipidus. 
Nevzi,*™ 


ud NatHAN B. Tataor, Harvard 


DONALD \ 


Porrer,* ANNE CUSHMAN 


ubject of these studies was a 1l5-month-old 
( Pitressin)-resistant, 01 
When first 
skeletal, 
a normal child between 3 
When lhe ate 


composition, his 


with vasopressin 


irogemic, chabetes insipidus seen 
had the hegh 


d emotional status of 


weight, and mental 


d 7 months age adequate 


mmounts of a diet of ordinary 


obligatory fluid requirements amounted to approx 


mately 10 liters per square meter per day) It wa 


however, that he could not drink fluid at 


than 9.5 


ound, 
liters per meter per 


rate yvreater “jpuare 


lay without becoming physically exhauste 


physical fatigue ceiling on his capacity 


fluids therefore made it impossible tor him to « 


nouv!l found ot ordinary solute content to fulfil 


caloric requirements. As a result ot 


normal 
the pl vsical characteristics 


tloric dwart 


Detailed records were made of the patient's ever 


tivity during the course of several representative 


eight-hour periods Analvsis of these data showed 


at while the patient was taking a normal diet for 


he needed to drink every 25 minutes and vor 


50 minutes. This meant that he could sleep 


in smatches and that he needed to spend mucl 


the das is well as the myht wetting lus total 


sleep requirement in the form of short naps. As 


onsequence, the patient was so preoccupied 


irinking, voiding, and sleeping that he lied 
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opportunity for normal social contact, play, or 


learning. It was therefore not surprising that the 


patient showed gross retardation of mental and 


emotional as well as physical development 


In an effort to minimize the disturbances outlined 


above, he was placed on a diet designed to fulfill 


his caloric and other dietary needs without creating 


a heavy demand tor water. This resulted in a re 


duction m the time occuped in drinking, voiding, 


and sleeping to approximately normal levels and a 
corresponding imecrease in the time devoted to play 


ing and learmng. Since discharge home on this 


diet, the child has gained and grown physically 
and developed intellectually and emotionally at a 


markedly accelerated pace 


It 1s concluded from the foregomg that one can 


detine the effects of a limitation in homeostatx 


capacity upon the daily lite of a child in approxi 


mate quantitative-qualitative terms. It is believed 


that such mformation is of value m defining the 


patient's therapeutic needs, in planning ways to 


fulfill them, and in judging the efficacy of therapy 


The Antibody Response of Infants and Chil- 
dren to Vi Antigen and Influenza Vaccine. 
Nancy Huanc * and Maurice LANpy,* Temple 

Hicu 


Introduced by H 


(tuildren with chrome diseases are generally ln 
heved to be more susceptible to bacterial infections 


Thus 


has prompted us to carry out the 


than are children without such disease 


assumption 
total of 123 miants and 


present investigation. A 


children were included in this study; 7& were im 
rawe health und 5 


All ot the 


myectiion of 0.04 me of Vii antigen 


fants and children of ave 


various chrome diseases ubject were 


given a single 


iiministered subcutaneously and a single myection 


of polyvalent influenza virus vaccine 


mtracutaneously. Samples of serum were obtamed 


prior to immunzation and three weeks after the 


mmunzation of all subjects. The antibody titer 


tw Vi 


measured im these samples of serum 


antiwen and to wmfluenza viruses were 


The results of the present study demonstrated 


that young miants of one year or less of age were 


mienor to older children in their capacity to pro 


duce antibodies to Vi antiven and to mfluenza 


vaccine Hlowever, the antibodies 


in sick 


different from that m 


development of 


infants and children was not significant! 


ind children of aver 


we he iltl 


\ ivmficant resporise was observed 


tollowimng a single injection of Vi antigen, which j 


1 polysaccharide, In this respect these results were 


similar to those obtained previously in adult 


iy contrast, the antibody response to influenza 


virus vaceme, which is believed to be a 


probably 


prote i 


represents a secondar’ response 


wy 
nepl 
le 
take 
8 
00) 
17 
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Primary Pulmonary Obliterative Vascular Dis- 
ease in Infants and Young Children. (:roxce S 
Husson * and Tyree C. Wyartt,* New York at 


Syracuse. Introduced by J. B. RichMonp 


The pathologic physiology and listopathologx 


pulmonary hypertension are 


in primary 


findings 
briefly presented 

An attempt is made to distinguish between this 
type of pulmonary vascular problem occurring in 
the young from that in the older age groups. Al 
data, and 
will 


though the clinical findings, laboratory 


courses are similar in the two groups, data 
be presented which suggest that they may represent 
two different entities in terms of pathogenesis and 
etiological factors 

Detailed 
histopathologic 


components of the lesions found, especially certain 


studies with respect to the over-all 


findings and the connective tissue 
aspects which have not been previously emphasized 


in young children, will be described 


Reversible Myocarditis Associated with Acute 
Infection in Infants and Children. 
Husson,* ©. Rosert Levine,* and Rura Bu 
11G,* New York at Introduced by 

Ik. KicHMOND 


Syracuse 
Junius 
The more frequent use of the electrocardiogram 
in the pediatric age group has resulted in an im 
creasing awareness of the involvement of the myo 
cardium in various acute infections in infants and 
children. Serial electrocardiograms and x-rays can 
demonstrate the functional state of the myocardium 
during the course of various diseases 

Myocarditis, 


complheation of 


occurring as an apparently fatal 


systemic infection, has been well 


documented in postmortem material by Saphir and 


others. However, the course of the disease in non 
fatal cases of myocardial inflammatory disease has 
only recently been reported in the pediatric litera 
ture 

Several cases are presented in which definite 


myocardial changes were detected during the course 
of acute illness in infants and children and im which 
recovery occurred without sequelae. These have 
been documented by serial electrocardiographic and 


x-ray studies. Emphasis is placed on the criteria 
for recognition of this complication of acute illness 


in pediatrics and on its reversibility 


Jaundice 


Kernicterus in Rats with Familial 
Lor Jounson,* A. BLaAnc,* 


F.) Lucey,* and Ricuarp Day, State University 


of New York, Columbia, and Vermont 

Kernicterus may be defined by the following 
four criteria: (1) neurologic abnormalities and 
jaundice prior to death ; (2) canary-vellow stain 


matter in brain and spinal 


mg Ot areas Of gray 

cord: (3) failure of the yellow stain to turn green 
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after fixation in formaldehyde; (4) presence of 
nerve-cell damage and of intracellular yellow pig 
ment on microscopic examination 


Che above criteria are satisfied in homozygous 


newhorn rats of a strain described by Gunn in 
1937. In 1940 Molloy and Loewenstein showed 
that the defect lies in an incapacity of the liver 


to convert indirect bilirubin into its direct-reacting 
and bilirubin. The 
similar to that observed in the children described 
The rats, like the children, 


form to excrete disorder is 
by Crigler and Najjar 
may die in the neonatal period. The survivors may 
Death occurs 


This 


interval can be shortened by the injection of small 


or may not have nervous sequelae 


usually between 10 and 25 days after birth 
amounts of bilirubin or sulfisoxazole (Gantrinsin ) 


sulfadiazine 


or 

Moving pictures will be shown demonstrating 
motor imeoordination. Color slides will show the 
gross and microscopic pathologic findings of the 
central nervous system 


Digitalis Intoxication in Infancy and Childhood. 


Howarp A. Joos and Joun L. Jounson,* 

Southern California 

During a recent period of 27 months, the authors 
have observed 10 cases illustrating (a) frank 
digitalis imtoxt ition, at least twofold over 
digitalization without symptoms or signs, (¢) 


manttestations compatible either with toxic effects 


of digitalis or with specific or potentiating effects 


of underlying heart disease or associated illness, 


and (d) the problem of differentiating similar ef 


fects of intoxication with multiple cardioactive 
medications. Three patients died, the digitalis being 
a primary or contributing cause of death. This 
experience permits examination of circumstances 


under which overdosage occurs. It emphasizes that 


clinical symptoms and signs, as well as alteration 
in cardiac rhythm and other electrocardiographic 
manifestations, may differ in incidence and in 
character from those which might be expected in 
an overdigitalized adult cardiac population. As 
therapeutic advances enhance the survival of 
pediatric cardiac patients, the pediatrician may 
seek more familiarity with these differences and 
with the effects of pediatric disease, extracardia 
is well as cardiac, on the manifestations of ex 


cessive digitalization 


In summary, clinical and electroc ardiographi 
manitestations were not related to the size of the 
overdose. Two examples of probable digitalis 


intoxication occurred in children who received 
digitalis not in excess of maximum therapeutic 
doses commonly employed. The frequent occur 


rence of congestive heart failure as a manifestation 


life empha 


the dif 


digitalis intoxication m early 


the 


ot 


sizes need to consider this cause in 


ferential diagnosis of cardi decompensation 
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Dehydration is cited as a possible factor contribut 
ng to the occurrence of digitalis poisoning or 
resulting from it, aggravating the intoxication. A 
vide variety of electrocardiographic disturbances 
n rhythm and conduction was demonstrated. First 


lewree A-\ 


turbances in 


block occurred in half the cases. Dis 
A-V conduction and supraventricular 
irrhythmias were much commoner than abnormali 
Ven 


tricular arrhythmia was limited to the fatal cases, 


ties in ventricular conduction or rhythm 


sith one exception 


Digitalis therapy in infants and young children 


requires particular caution from all concerned 


Whenever possible, the opportunity for error should 


he minimized by the use of standardized products, 


wuniliar to both physician and pharmacist 


Sickle-Cell Anemia. 


Introduced by 


Metabolism in 
Kerre.,* Jefferson 
McCrory 


Water 
Hans G 
WALLACE 
Almost all sickle-cell 

70% of the sickle-cell 


ave hyposthenuria (Keitel, Itano, and Thompson, 


patients with anemia and 


bout subjects with trait 


1956). The present report concerns the ability of 


e kidney to excrete water in these conditions 
lhe “free” water clearance (CHO), urea clear 
mee M), and the 


oncentrations were determined in 11 patients with 
ickle 


urine and plasma osmolar 


cell anemia and in & subjects with sickle-cell 


were standard water 


“CHO” 


all of whom given a 


loading test Phe and urea clearance 
vere normal in both groups, and in some patients 
sickle-cell 


patients 


they supranormal 
sickle-cell 


elevated plasma urea concentration the CH,O was 


vith anemia were 


In three with anemia and an 


only shghtly reduced whereas the urea clearance 


was 50% helow normal 


Since there was evidence that the maximum 


ibility to excrete water had not been attained dur 


Se 


ng the standard water-loading test, enough 2.5% 


lextrose was admimstered parenterally to some ot 
the sickle-cell anemia patients with a normal urea 
eoncentration ot pl isma to sustain a positive water 
weight. Urine 


( the 


halance of from 3% to 7% of body 
osmolar concentrations dropped as low as 16 
Hi rose 


1.73 sq 


st known value in man) and the 


3% mil. per meter 


urea clearance 


minute per 
rose markedly 


is concluded that the ability to excrete water 


form maximally dilute urine is normal or en 


patients with sicklemia without urea 


retention, even though they have hyposthenuria 


\ possible explanation for these data is suggested 


by the finding of an elevated glomerular filtration 


ite in these patients 
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Idiopathic Infantile Agranulocytosis with Hy- 
pergammaglobulinemia. Wittiam J. KNikeR * 
and THeopore C. Panos, Texas 

Two infants with persistent, fatal agranulocy 

Phe clinical, labo 

closely the 


tosis have been studied recently 


ratory, and pathological features 
syndrome described by Kostmann, infantile genetic 
(Acta paediat. 45, 105, 

skin and infections 
began during the neonatal period, suggesting con 
genital of the disorder No 


famihal relationships could be identified, however 


agranulocytosis Supp 


1956). Recurrent respiratory 


origin genetic or 
The cases likewise closely resemble those described 
1954 meetings of the 
(A. M.A Im J 
their 


by Janeway et al. at the 
American Pediatric Society 
Dis. Child. 1954), 


exhibited somewhat later onset, less severe neutro 


although cases 


marrow findings 
and 30 months 


penia, and inconstant borne 
The patients were admitted at 7 


having experienced a steady succession of 


skin 


There 


ot age, 


severe and respiratory infections since early 


infancy was Ulvarying severe neutropenia 


throughout their clinical course Splenomegaly 


was promiment in both and hepatomegaly in one; 


there was no generalized lymphadenopathy. Re 


peated bone marrow examinations (unchanged by 


therapy) revealed a spectacular and consistent 


pattern of hypercellularity, pronounced myeloid 


left shift with maturation arrest at the myelocyte 


level, plasmacytosis, and eosinophilia. Serum paper 


electrophoreses revealed comsistent CXCESS ot 


decreased albumin. In one case, 


50 mil. of 


y-globulin and 


the administration of y-globulin over an 


eight-week period was without apparent benefit 


Evidence for response to antigenic stimulation was 


inconclusive. Steroid therapy produced subjective 


improvement in both but did not affect significantls 


the bone marrow histology or the peripheral blood 


picture, the latter consistently showing complete 


neutrophilic agranulocytosis or severe neutropenia 


Because of the hypercellular bone marrow, 


splenome galy, and failure of therapy to affect the 


agranulocytosis favorably, splenectomy was advo 


cated. One patient was allowed to go home priot 
to surgery and died suddenly later, presumably of 
meningitis. The other case underwent splenectom) 
at the age of & montl s: the 
(40 gm.) 


and 


spleen was moderatel, 


enlarged exhibited evidence of previous 


perisplenitis, microscopically showed only 


chrom passive congestion The patient died, in 


spite of antilnotn the rapy, on 
the l4th 


sepsis due to Pseudomonas aeruginosa 


massive specif 


postoperative day, with overwhelming 


Postmortem 


examimation showed evidence of septicemia, a 


general hemorrhagic tendency, and no tissue plas 


macytosis 


The cases under discussion could represent a 


congenital defect in marrow myeloid maturation 


with secondary hypergammaglobulinemia, in an 


— | 
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ineffectual attempt to bolster body defense. How The SGP-T activity remained at a normal level 
ever, there may well be a more generalized detect from birth 

of the reticuloendothelial system with agranulocyto lwo infants with biliary obstruction were 
sis as a result of either a myeloid defect or manu studied. In the first infant, one month of age, 
facture of leucocyte agglutinins (as yet undetected ) with the probable diagnosis of atresia of the bile 
and production of excess y-globulin. The evidence ducts, the levels of enzyme activity rose slowly to 
points to a primary defect in bone marrow cellular 976 units for SGO-T and 450 units for SGP-1T 
maturation; although no blood cell counts were In a second infant, with erythroblastosis fetalis, the 
obtained in the immediate neonatal period, the very evels of enzyme activity began to rise progres 
early onset of symptoms suggests a congenital ively, upon the development of the “inspissated 
origin. Because of the absence of genetic tactors bile syndrome at one week of age,” from normal 
and the hepatosplenomegal these patients ap levels to 336 units for SGO-T and 272 units for 
parently differ from WKostmam case Because 

of the very early onset, the striking agranulocytost Conclusion Levels of serum transamunase 
ind constant bone marrow findings, these cases tivity up to about 120 umits tor SGO-T and 
ilso apparently differ from those deseribed b ihout 90 unmts tor SGP-T must be considered 
Janeway et al physiologic in the early neonatal period. PI 


Serum Transaminase Activity in the Neonatal il hyperbilirubinemia « ¢ newborn imfan 


Period: Preliminary Observations in Jaundice 
of the Newborn Infant. Simon Kove,* STAN 


and Wroetewski,* New 
| ire usually normal, although in the presence of 


On not imfluence the levels of  transaminas« 
ctivity. Preliminary observations indicate that in 


hemolytic states the levels of serum enzyme activity 


York and SLoan Kerrertnc. Introduced by 


Horr 


er severe hemolysis SGQO-T activity alone ma 


he somewhat elevated for a short time. It would 


Measurement ot scrum) transaminase have 
; ppear that in biliary obstruction there are moderate 

proven of value in the diagnosis of liver diseases 
ind sustained elevations of SGO-T and SGP-1 

mm achult It therefore seemed of interest to apply 


ctivity up to about 600° units 
these techiumques to the newborn imfant 

Since no information, except for the brief ab Tyrosine Metabolism of the Young: The Con- 
tract of Aheleon < al. (4.6@_A. J. Dis. Child version of Phenylalanine to Tyrosine. 


GAB * 0 
92:512, 1956), was available on the serum trans *ABRIELLE H. Reem * and NokMAN KrercHMes 


iminase at this time of life, it was first necessary Cornell 

to establish normal ranges. Studies were therefore The conversion of phenylalanine to tyrosine ts 
made of serum glutamic oxaloacetic transaminase known to be the major pathway for phenylalanine 
(SGO-T) and serum glutamic pyruvic trans metabolism. It has been shown by Jervis that the 


aminase (SGP-T) activity in 63 normal newborn — livers of persons with phenylpyruvic oligophrenia 


term infants for the first week of life It was lack the enzyme necessary for the hydroxylation 


found that the range of activity for these two of phenylalanine to tyrosine. It was established 
enzymes was somewhat greater than that of adults, that certain of the tyrosine-oxidizing enzymes 
in whom 5 to 45 units is considered normal. The were inactive in the livers of fetal rats and pre 
range of activity for SGO-T was found to be 13 mature infants. In view of these findings, develop 
to 120 units. That for SGP-T was 12 to 90 units ment of the activity of the enzyme responsible for 
No relation was found between the degree of the transformation of phenylalanine to tyrosine 
hyperbilirubinesia and the level of either enzyme was studied in fetal, newborn, and adult rats 
activity, despite levels of serum bilirubin of 10 to The soluble fractions of liver homogenates were 
15 mg. per 100 ce. in 13 infants and 15 to 33 mg shaken at 35 C with L-phenylalanine, diphosphopy 
per 100 cc. in 6 infants ridine nucleotide, and nicotinamide for periods up 
Observations were also made on a_ smaller to 120 minutes. Tyrosine formed from the pheny! 
number of infants with pathological conditions alanine was measured colorimetrically after precipi 
Ihe effect of hemolytic states on serum enzyme — tation of protems 
activity were studied by serial determinations im It was found that the yield of tvrosine is minimal 
seven infants with erythroblastosis fetalis. In six in the fetal liver and in the first 24 hours after 


of these the disease varied from mild to severe, birth Under the conditions of these experiments 
and all had normal levels of enzyme activity. In only 0 to 0.1 micromole of tyrosine per milligram 
the seventh infant the disease was of a most severe, of nitrogen was formed in one hour. The ability 
fulminating character. The level of SGO-T activity to hydroxylate phenylalanine develops rapidly after 
in cord blood was 332 units and then dropped to the first day of life 


the normal neonatal range over the next few days 
Preparations of liver from rats 4 to 12 days old 


* By Invitation ormed 0.12 to 046 micromoles of tyrosine pet 
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he 
was 04 


miligram of nitrogen per hour level 


activity mm the liver of adult rats to OS 


micromoles per milligram of mitrogen per hour, 


corresponding to the complete conversion of the 


phenylalanine 


Acquired Hemolytic Anemia: 1. Use of Radio- 
active Chromium in Diagnosis; 2. Use of 
Mechlorethamine (Nitrogen Mustard) in 
Therapy. Wittiam Krivir,* Minnesota. Intro 


duced by Roperr A. Goop 


relative assurance of establishing 


1. Despite the 


the diagnosis of acquired hemolytic anemia with 


the Coombs sera, other diagnostic procedures 


d minority ot 


moa patients 


tudies utilizing radioactive 


im have rovi an excellent adjunct to 


amentarium 


Che survival of normal erythrocytes when trans 


d mto the patients under study have demo 


ited an extracorpuscular defect. Conversely, the 


cells, when injected into a normal person, 


al chromium cell survival 


this technique two patients witl 


negative direct and indirect Coombs test were 


gnosed as having acquired hemolytic anemia 


The Coombs tests were done with trypsimzed and 


iidified normal cells, in addition to the routine 


manner.) Both of these patients responded to coru 
as was predicted from the chromium red cell 
the patient had 
had a halt 
Conversely, the patient's 
halt-life of 20 
The 
second patient was given normal cells tagged with 
The hali 


ummediate effect of the 


some, 


survival studies In first who 
normal cells transfused into him, Cr® 
and 10 


cells demonstrated an 


days 


lite of 6 
approximate 


days when transfused into a normal person 


radioactive chromium life of these cells 


was 10 hours; the mstitu 


tion of cortisone therapy was graphically demon 


strated by a dramatic change in the rate of 
hemolysis 


2. The 


remains 


treatment of acquired hemolytic anemia 
ditheult and 


view, notes that 50% of the patients with idiopathi 


prolonged. Dacie, in his re 


acquired hemolytic anemia will have a remission 


after splenectomy. A similar percentage of patients 
obtained relief of symptoms and signs with steroid 
therapy 


\ 3-year-old 


aC quired hemol yt 


girl who had a Coombs positive 


idiopathic anemia had been un 


successfully treated by splenectomy and exploration 


for accessory spleens. The severity of the hemo 


of cortisone and corticotropin 


process had been decreased by massive doses 


The entire process, 


however, had been present for more than three and 


one-half years. Because of the marked hyper 


mechlorethamune mustard ) 


eftort to 


cortisonism, (mitrogen 


was given in an interfere with reticulo 


endothelial function and possibly with antibody 


synthesis. A marked diminution im fecal urolal 


nogen and reticulocytes and increase in hemoglobin 


occurred, Subsequently the hemolytic anemia re 


curred and the mechlorethamine was given fort 


Fol 
mechlor 
and the 


a second and third time with similar results 


lowing the third course of imtravenous 


ceased 


This 


ethamine, the hemolytic anemia 


Coombs test became newative patient had 
had normal 
rhe 


values for one ar 


second patient was treated similar 
obtained 


had 


the rap 


hecause of the excellent ults 
child had a 


untamed tor two year 


as above splenecton 


to be n 


has received three course ol lorethamune 


there has been a reduction im fecal urobilu 


rise in hemoglobin, and reduction reticulo 


ifter each course Durine the third course 


mechlorethamine a dioactive chromium study 


clone We 


the red-cell-surviy i 


were » demonstrate b the 
reduction 
there 


rate of hen Was 


return of the hemoly vir da 


the vimunmistration of mechlorethamime, to the 


orginal rate of red cell destruction 


Studies of Cytotoxic Effect of Nephrotoxic 
Serum on Renal Tissue Culture Cells. 
T. Liu * and McCrory, 
Pennsylvania 
We have 


poss sscs 


found that rabbit anti-rat-kidney serum 


factors that are cytotoxic for rat renal 


This m vitro cytotoxn 
the 


tissue culture etlect appears 


to be related to antibodies responsible for om 


vivo nephrotoxicity in rats and the titer of anti 


kidney hemagglutination test measured by Boyden 


technique. Other rat organ antisera were used im 


these same tests to determine the 
effect Sera 


organ specihicits 


of this lacking nephrotoxs0 etlects 
and failing to show cytotoxicity had titers of anti 
kidney 1:640 or les The 


nephrotox mace by 


antibodies of potent 
kidney 
10,000, 


when 


sera 
had 


severe 


myecting rat 


hemopenate antikidney titers above 


produced renal disease 6rats 
injected, and showed 
1:48 to 1:96 dilu 
The 


rene wed 


dosage of 04 to 1 ml. was 


unequivocal cytotoxic effects at 


tion of the sera in rat renal tissue cultures 


cytotoxic and nephrotoxic effects were 
kidney 
and kidney digest. The adsorption with organ 


kidney, 
this 


by adsorption of the sera with rat horneaoge 


nates 


digests, other than showed comsiderably 


reduced activity in respect. The rat kidney 


ct Ils 
neutralizing the 
etlect 


ellective m 
7 he 


specihc 


grown tissue culture were 


potent nephrotoxie serum 


to be 
While the 
dilution of 1:96 in 
1:24 in 


appears poecie 


nephrotoxic serum was toxic in. the 
tubes 


DBA 


rablut 


rat kidney 
and ] 12 in 


th m 


Long 
kidney 
tubes, it was 


white rat tubes, 


kine 


monkey, and human tule 


have to be employcD ||. 
The cross transtusion 
ws 
have had a pron pt 
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Sera from patients with nephritis and nephrosis 
possessing measurable anti-human-kidney antibody 
cytotox 
find 


titers have been tested for evidence of 


effects for human renal tissue cultures, and 


ings will be discussed 


The Response of Bone to Alloxan-Diabetic 
Acidosis in the Rat. Cuaries C. Lopeck * and 
B. Forses, Rochester 
Much 


tate oft 


been given to the dynamic 


skeletal 


bone 


attention has 


bone and muscle electrolyte 


ven though decreases in sodium and car 


honate concentration and changes in muscle sodium 


md potassium concentration have heen observed 


in animals with various types of extracellular 


acidosis there are no reported studies of bone 


composition during diabetic acidosis, In this work 


observations were made of alterations in bone and 


skeletal muscle composition during alloxan-diabetic 


iwidosis im adult rats 


dey ree ol hypergl cemia and a idosis 


was produced by the intravenous injection of 


treated 


alloxan diabetic rat had a comtrol animal 


which wa identically except that alloxan 


was not imjpected. In some cas a second control, 


viven no treatments, was Since the 


each rat was known, it was possible 


exact age ol 


to kill, comeidentally, diabetic and control rats ot 


identical aves. Radiosodium, injected intra-abdom 


inally before killing, was used to determine bone 


exchangeability 
basis 


solids 


decreased 


It was observed that on a fat-tree 


skeletal muscle water and potassium 


while sodium remamed the same This is in agree 


ment with the observations of others 


Observed values for total bone sodium and 


radiosodium content were corrected for “extra 


cellular” fluid sodium and radiosodium by assuming 
hone is freely 


flail 


that the entire water content ot 


permeable to the ions of extracellular 


Ihe average decrease observed im the “extra,’ 


on erystal, sodium concentration of hone amounted 


approximately f the total erystal sodium 


concentration. ‘This change as of smaller magm 


than that observed by others using ammonmum 


tude 


chloride dialysis in rats, even though the 


icidosis, in our ammals, was of comparable dura 


tion and degree. Changes in crystal sodium con 


correlated with changes 


pl or 


centration were not well 


in serum sodium concentration with 


changes in bone carbonate and water concentration 
The 


Was 


crystal sodium exchangeability of bone also 


approximately 6%, 


12% of the 


observed to decrease by 


indicating a loss of approximate 


rapidly exchangeable crystal sodium 


fone carbonate concentration was observed to 


decrease an average ot &% Changes in bone 


carbonate content correlated well with the changes 
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in pH but not with changes in serum carbon 


dioxide content or calculated pCO= 
decreases in bone concen 


Observed potassium 


tration were not Significant 

Marked age variations in bone sodium, carbonate, 
were observed in the 
30-day 


age had not been taken into account in designing 


calcaaum, and water content 


untreated controls during a period. Ii 
the experiment, changes in bone composition of a 


much different magnitude could have been observed 
Occurrence of 
charides in the Hurler Syndrome. 
Lorincz* and DorrMAN 


Urinary Acid Mucopolysac- 
ANDREW FE 
Chicago 

amounts of a chem 


The presence of abnormal 


unidentified substance in tissues of patients 


Hurler 


gargoy lism) has 


ically 


with the ndrome (lipochondrodystrophy, 
(1951) 


a oye ly 


been recognized. Brante 


isolated from tissues, obtained at autopsy, 


saccharide thought to be similar to or identical 


with chondroitinsulfuric acid. Since acid muco 


polysaccharides are not known to be synthesized 


in the parenchymal cells affected in this disease 
(e, g., liver, spleen, nervous tissue) it seemed pos 
sible that widespread deposition in tissues results 


from an imerease in circulating mucopolysaccha 


rides Accordingly, an attempt was made to deter 


mine whether urine of patients with this disorder 


contains unusual amounts or types of mucopoly 


saccharides 
Application of appropriate methods for the iso 


lation of mucopolysaccharides from urine 


resulted in the recovery of approximately 100 


mg. of crude mucopolysaccharide per 24-hour col 


These 
10 times that obtained from the 


lection from two aftheted children quantities 
ire approximately 
urine of normal persons of comparable age and sex 


Further purification by slab electrophoresis of 


the crude mucopolysaccharide oltaimed from the 


Hurler 


two mucopolysaccharide peaks 


syndrome permitted the 
The 


which contained most 


persons with the 
isolation of 
more rapidly migrating peak 
of the 


material, was identified as chondroitinsul 


acd B (p heparin) on basis of analyses, 
resistance to testicular hyaluronidase, optic al rota 
tion, and antithrombic activity 

Preliminary studies on the more slowly migrating 
peak indicate that it is similar to heparin monosul 
furic acid, previously isolated from liver by Jorpes 
Gardell (1948) 


findings support the 


These suggestion that the 


distortion of tissues in this inheritable disorder 


may be related to an abnormality of mucopoly 


saccharide metabolism 


Congenital Genetic Agranulocytosis. A. Lronarp 
Lunpy,* Francis Speer,* Roserr Ler.* 
and ALLEN Davin SHapiro,* New York Medical 

Introduced by KAPLAN 


College EUGENE 


We have observed a severe agranulocytosis in a 


314-month-old infant who was known to have had 


_ 
Q 
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this condition since the age of 6 weeks. bits illness 


apparently began at the age of 2 weeks, with an 


umbilical cellulitis, and soon manifested 
itself as a severe agranulocytosis, which persisted 
child 


whelming infection, at the age of 7 months. We 
are of the opinion that this blood aberration prob 


stump 


without change until the died with over 


ibly represents a congenital genetic agranulocytosis 
due to an inborn error of development and matura 
tion of the neutrophilic polymorphonuclear leuko 
cyte series 

The significant clinical findings were as follows 
Throughout the course only an occasional neutro 
philic polymorphonuclear leukocyte was seen on 
taken daily. The total peripheral 
white cell count ranged from 4100 to 24,300) per 
Platelet and 


smears almost 


cubic millimeter reticulocyte counts 


were within normal limits. There was a persistent 


mild normochromic anemia. The peripheral blood 


differential count contained essentially eosinophils 
lymphocytes, monocytes, and an occasional plasma 
cell, Only the monocytes were moderately increased 
in total numbers. Examination of the bone marrow 


by needle aspiration revealed a cellular marrow 


with striking reduction of the neutrophil 
1.5% and the band and seg 
Plasma 


Che distribution of the remainder 


myeloid elements to 
mented 
cells totalled 4% 
of the cellular elements of the marrow was normal 


polymorphonuclear cells to 1% 


There was no increase of promyeloc ytes Liver 


function tests were normal. There was an unusu 
ally high level of a-, B-, and, especially, y-globulin 


Examination of the plasma for 


in the serum 

leukocyte antibodies by several techniques was 
uniformly negative. The course was marked by 
persistent fever and refractory skin abscesses 


Smears of the latter showed the cellular reaction 


to be primarily monocytic and lymphoid with an 


occasional eosinophil, Cultures grew hemolytic 


Staphylococcus aureus, coagulase-positive. Despite 
antihotics and surgical drainage, the patient died 
as a result of overwhelming staphylococcal pneu 
moma with multiple abscess formation 

The hematologic pattern and course appear to 
rule out agranulocytosis resulting from drug idio 


The 


resemble cyclic or periodic agranulocytosis, spleni 


synerasy or infection condition did not 
neonatal agranulocytosis, 


A bse nee 


infiltration in any of the 


neutropema, or transient 


recently described from our laboratory 


of an abnormal cellular 


organs on postmortem examination poimts agaist 


neoplasti or leukemic process 


It appears we are dealing with a rare type of 


wranulocytosis which was congenital, We feel 


that it has the features of an error of development 


om a genetic basis because of the void im the 


neutrophilic myeloid elements of the marrow 


Kostmann, in Sweden, recently described the 


occurrence of 


a condition apparently identical with 


that of our patient, im 14 children belonging to 


nine families. He presents a genetic analysis which 
appears to support the conclusion that the disease 
is primarily caused by a single recessive autosomal 
gene difference. There is no consanguinity between 
the parents of our patient. In none of the children 
of the siblings of the parents have we uncovered 


to date another imstance of this disease 


Urinary Formiminoglutamic Acid, a Biochemi- 


cal Test for Folic Acid Deficiency. A. Lon 
Lunsy* and Harry P. Broguisr,* New 
York Medical College. Introduced by Eucens 


KAPLAN 


Che detection of a compound in urine, presum 


ably identical with formiminoglutamic acid, was 
found useful as a new determinant of folic acid 
deficiency in humans This may thus offer a 


specific biochemical means of identifying and study 


ing this clinical deficiency state, which previously 


depended upon the demonstration of a megalo 


blastic anemia, refractory to cyanocobalamin (vita 


min Bw) but responsive to folic acid 


Bakerman, Silverman, Daft, et al, reported that 


in fohe acid-deficient rats the urime, after heat ot 


alkah treatment, contained increased vlutamn acid 


as measured by L. arabinosus microlnological assay 


The merease was directly proportional to the eran 


ulocytopenia occurring in these rats and hence 


was presumably proportional to the degree of foli 


acid deficiency. There was a decrease in detectable 


glumatic acid following heat treatment of the 


urine of the normal rat as well after fole acid 


PGA-deficient animal 
that the 


therapy in the labor et al 


demonstrated glutamic acid precursor im 
the deficient rat, 


by I 


a id and 


the urme of which pror to heat 


treatment is not utilized arabimosus, was 


formumino-L-glutamu resulted from the 


incomplete degradation of L-histicdine 


extending these observations, we found a glu 


tamic acid derivative in the urme of human sub 


jects in certam acid-deficieny states, which is thus 


far microlnologically and chromatographically in 


distinguishable from formimino-t-glutamic acid 


The admimstration of folic acid antagonists to 


children with acute leukemia resulted in a progres 
mic rolno 


threefold increase of 


heated 


twofold to 
detectable 


sive 


logically glutarec acid m urine 


specimens. Paper chromatography of these urines 


revealed the presence of a material which travelled 


at the same rate as synthetic 


acid. Heated urine of normal children and adults 
uniformly showed a fivefold to tenfold decrease in 
glutamic acid as compared with unheated urine 
Prior to and following withdrawal of folic acid 


antagomst therapy im leukemic children, as well 


as im those recenving other types of therapy, the 


urine exhilited the normal patter 


By 
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he with macrocyts 


anemia ot 


urine of two patients 


pregnancy also showed microbiological 


properties characterist« ol formiminoglutamuc 


ae id, which disappeared following folic acid ther 


apy. The urine of several patients with permicious 
anemia in relapse was “negative 
will have the additional 


the first 


Siz 
the 


These observations 


nificance of demonstrating tor time 


existence of a biochemical abnormality m clinical 


states 


metabolism, if 


folic acid-deficiency dependent upon 


acid for formimino ( NH) group transfer 


in amino acid isolation studies im 


progress prove the precursor compound in human 


urine to be formimino-L-glutamic acid 


Device for 
the 


The “Puff-Tusser,” a Mechanical 
Cough-like Inflation and Deflation of 
Lungs. l’aur R. Lurie, Indiana 


Seriously ill who are unable to cough 


patient 


often need mechanical assistance 


secretions from the lungs 


[he 


removal of tenaciwu 


Existing methods are not alwa satistactor 


Pulf-tusser” wa wd is under 


deve loped 


method which closel resembles the ph 


logic cough, yet requires no patient cooperation 


phase 


device hia an 


piratory phase, a 


resemblin a 


ud, ftinall 


ition iv 
ration It 
breathable 


phase of unmmpeded es 


component (1) a reservoir oft 


rit ulhient pressure to pa 


pirator ret through a face mask or 


tube, (2) a reser 
flatable 


valve 


oir oat ir comnect 


closing trunk, and vsten 


controls to eftect the d equuence 


of inflation and deflation im the two bon 
a bret controllable period mspiration ulflation ) 
external 


counteracting 


is unopposed; then ure is 


ipplied to the trunk prevents overex pansion 


ot the lung's b expan 


thorax and descent of the diaphragn 
of rising intrapulmonary pressure with little cl 
substitutes for the 


volunne normal phase 


Then 


lore 1s 


expnratory effort agamst a closed glottis 


controllable intervals the  inspirator 


brought abruptly to zero, and finally the external 


pre relea ed 
\s the 


comsiderable 


sure 1s 


forces at the operator disposal are 


and the possibility of doimg harm 


exists, most of the tudy to date has been in dogs 


severel) ill 


cle vice 


trials im 


a description of the 


with a few climeal patients 


where all other methods failed report 


to be given ts and a 


presentation of the tindings m animals, imeluding 


simultaneous tracheal air flow and intrathoracic 


pressure recordings, as well as motion pictures ot 


tracheobronchial and 


filmed 


the lungs, tree, diaphragm 


during “cough,” through age 


iumphitier 
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Clinical Problems of Hypothermia: Control of 
Ventricular Fibrillation. James A. MANNING * 
and B. Manoney,* Rochester 
by Gitpert B 
The 
ring during cardiac procedures under hypothermi 
risk that 
restricted the clinical use of the technique 
The the 
sinus the 


Introduced 
ForBES 


frequency of ventricular fibrillation occur 


conditions has been a major factor has 


reversion of arrhythmia to a regular 


rhythm and restoration of an effective 


cardiac “pump” with an adequate output is a much 
more difficult maneuver under hypothermic condi 
tions than at normal temperatures. Electrical 
methods of defibrillation proved relatively ineffec 


hands, 


of electrodes 


tive im our with various shocking currents 


ind type 
\ technique was developed with use of potassiun 
salts to the 


stop fibrillation by 


both 


producing cardia 


arrest, ventricular and auricular, and by the 


venous imfusion of hypertonic glucose solutions in 


a so-called “reactive” stage of cardiac function 


his combination of agents stopped the arrhythmia 


and resulted in the extremely rapid restoration of 


an “effective” cardia 
The 


clineal experience with this defibrillation technique 


Possible 


output im cammne subjects 


experimental data are presented, and our 


is reviewed mechanisms of action are 
considered 


We 


( ombination in the 


feel that the use Of 4 potassiun salt glucose 


manner we have outlined is a 


most effective technique for the management of 


entricular fibrillation 


occurring during cardia 


urgery 


P"-Labeled Isoflurophate (DFP), a Label for 
Leukocytes. A. M. Mavuer,* |. W 
Heten Utah 


ATHENS,* 
ind 
by \ 


Introduced 


INCENT KELLEY 


has 


leuko 


These methods have proved 


Measurement of leukocyte “survival 


labeling nucleic acids of 


C“ or P™ 


heen attempted by 
cytes with 
impractical because of the lengthy, complex pro 
tsolation 


the 


cedures involved in the 


the 


and counting of 
blood 


Furthermore 


nucleic acids and large amount of 


required tor an adequate sample 


because of reutilization of the radioactive com 


pound, interpretation of the curves obtained has 


heen ditheult 
lsoflurophate 


p™ 


(DFP™) 


certain 


contaming binds 


quickly and irreversibly to 


and 
Fol 


lowing breakdown of the enzymes, this compound 


enzymes, 
it has been found to label leukocytes in vivo 
is released as dusopropylphosphate (DIP), whicl 
utilization 


turther 


the 


is promptly excreted without 


These 
in Studying leukocyte physiology 
is 


intramuscularly 


characteristics suggested use of 


Phe imjected either imtravenously ot 


ippropriate intervals 20 
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ruxl 
of 
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cells are removed 


hie 


by dextran sedimentation and lysolecithin, At 


of blood is obtained red 


the 
centrifuge speeds used, platelets are removed in the 
supernatant The “button” of 
leukocytes is plated between two discs of scm 
is measured 


solutions resulting 


tillating plastic, and the radioactivity 


in a seintillation counter 
Studies 
Activity 
of 19 
first 
ollowed by a period of relatively constant activity 


have been done in 16 normal subjects 


remains in the leukocytes tor an average 
+4 During 


a rapid fall of 


days, with a range ol days 


activity occurs, 


the two days 


when the activity agaim 


19th day 


until the 9th and 11th days, 


leclines until none remains at about the 


If amounts of DFP from 1.0 to 4.0 mg. are given 


by either the intravenous or the intramuscular 


route, the general shape ot the curve 1s preserved 
unl the end 1s unchanged 

Although the interpretation of this complex curve 
eds further clarification, the simplicity of the 
thod and the reproducilnlity of results obtained 
the normal subjects recommend the method tor 
physiology in normal and ab 


tud of leukocyte 


conditions 


Coagulation Factors 
McExeresu,* Temple 


VAUGHAN 


of Serum 
Anruur | 
Vicror ¢ 


Development 
in Infants. 
Introduced by 


dehciencies ot coagulation tactors 


1! ultiple 


blool of infants offer a umque opportumty 


» study the interrelationships of these factor 


\ newborn 


Measurements have been made during the 
lite ot 


period and for the first two months ot 


prothrombin celerin proconvertin, 


pro 


Stuart factor. and another un-named serun 


and of the total ability of mitant erun 


orrect the defect present im serum obtamer 


jlowine biscoumacetate (Tromexan) medication 


and nm anal 


which are 


Che results of such measurements 
sis of the data 
uggest that the 
lsorbed by 


and may ln 


will he presented 


factors m serum 


barium sulfate increase at similar 


related in activity 


Levels in the Newborn 
\V. 
und Mary 
M 


Blood Ammonia 
losern McGovern,* 
* Mary H 


Harvard 


Morr IR McCovern,* 


Introduced by 
he 


letermined im 


concentration of ammoma in the blood is 


parturient women at the time ot 


infants immediately after 
urth, by a (McDermott, W. V. Jr. 

Adams, R. D.: J Invest. 33:1, 1954) 
the microdiffusion techmque of Conway (Con 
‘ E. J Microdiffusion Volu 


Error, Ed. 3, London, ¢ rosby Lockwood & 


Ltd. 1950). Blood 


lelivery and in their 


modification 


ind Clin 


Analysis and 


Son was obtained from. the 


Invitation 


antecubital vein of the mothers and the umbilical 


veins of the infants. In addition, a 


blood 


atter its 


and femoral 
from the 


the 


sample of cord was obtained 


placenta just delivery trom uterus 


Further studies were carried out on samples of 
blood 


of mitants at 


taken from the umbilical and femoral veins 


the first week of 


the 


intervals during 


lite Comparisons were made ot ammonia 


levels in the umbilical vein before, during, and 


after exchange transfusions 


The 
(1) 
the 


results of the determimations revealed that 


the ammonia level of the blood obtamed tron 


fell 


peripheral blood ammoma level of adults; ( 


mothers within the normal range of the 


>) the 
peripheral blood of newborns showed a significant 
blood 


birth, which may be 


elevation ot ammoma womediately after 


related to ¢ very high levels 


obtamed trom the umbilical 


blood 


of blood ammoma 


obtained the 


high 


vein, md (4) the cord irom 


contain levels of am 


blood 


sill mreurs 


pliac enta 


monia, which tend to merease the longer the 


is permitted to stagnate betore 
The blow! an 


lurth 


data show peak of the 


moma level echately attet and 


level 


mi 


graduall lines curing 


week 


life Inasmuch as bl the portal vein 


tl 


normally conta 


ummoma, if pre the communmecaton 


portal umlulical whicl 


blood to 


to the elevation of the 


hetween the vem per 


mits sone comtribute 
level in the peripl 


probably 


eral blood of the newborn return of the 


ammomna level to normal commerce 


pout of time watl reduction im paten ofl the 
ductus 
Additional 


oft storage on the 


data were collected on the imfluence 


unmonia level of citrated bloc 


confirm the work of other 


1956) that 


he re ults 
P. W.: Sa M 
im. Med. 48-702 


(spe al 
Lal 

there is a roughl 
concentration with time 


Serial 


mcrease 


it least im the first 10 da of 


torage 


determination of blood ammoma betore, cluring 


transfusions mdicated that after 


and after exchange 


exchange transfusion the infants’ blood may contam 


vreater or lesser concentrations of ammoma than 


were present before transfusion. There appeared 


to be a direct correlation between the post-transiu 


ion ammonia level in the mfant and the ammonia 


transfusion This would 


blood 


level in the blood used for 


with low 


ible, 


mianis m 


the advisalulity of using 


ol ammoma, i « is fresh as po for 


exchange transfusions, particularly im 


the first day of life, whose ammoma level 15 at 


ts highest 


nor 
( 
‘ 
|| lata 
nie 
signi 
Levels 
‘hy 


M 


Studies on the Behavior and Purification of the 
Serum Trypsin Inhibitor. C. Mott, 
Washington 
The serum trypsin inhibitor is an a-globulin and 

can be partially purified by an ion-exchange resin, 

50% yield 


This fraction is effective against trypsin but not 


with a and a twelvefold enrichment 


against plasmin. It is heat-labile and inactivated 
by a pH below 5 
The behavior of the fraction has been studied 


in normal and disease states in humans and experi 


mental ammals to ascertain its function and mech 


amsm of control. The administration of steroid 
hormones raises the blood level of the trypsin 
inhibitor im the normal animal, as does the 


development of inflammation. Paradoxically, if the 


is already elevated through either of 


the 


blood level 


these mechanisms level will be lowered by 


the other 


(normal bl. bl. level) 4 
cortisone=-deec bl. level 

(normal bl. level -+-cortisone inc bl. level) + 
inflammation——-dec bl. level 


These findings probably represent a mechanism 


of imereased utilization. The experimental studies 


and pertinent clinical observations will be pre 


the 


flammation and 


sented, and interrelationship with clinical im 


response to hormone therapy will 


he discussed 


Congenital Stenosis of the Aortic and Pul- 
monary Valvular Areas of the Heart, with 
Special Reference to Indications for Early 
Surgical Relief. |. Moss,* Forrest 
H ApaMs, Bexnarp |. O'LouGuitn,* 
Witttam I’ ULC. LL A 


xtreme degrees of pulmonary valvular stenosis 


and 


LONGMIRE 


intact ventricular septum possess many 


with an 


in common with severe stenotic lesions at 
the 
burden is placed upon the respective ven 
the 

The end-result is reduced 
Sudden death 
evidence 


The 


surgical 


features 


or below aortic valve In either condition, a 


wreat 


chamber and cardia tends to 


tricular output 


hecome low and fixed 


systemic and coronary blood flow 


occurring with or without recognizable 


of cardiac failure is not uncommon need 


for early recognition and prompt reliet 


in malformations of this type has, in the past, not 
The the 


way 


heen emphasized age or weight of 


patient should in no influence one’s decision 


studies necessary 


that 


to pertorm the spec ial chagnosti 
We 


catheterization and 


for a definitive diagnosis have found 


rivht heart selective angiocar 
diography, even in very young infants, is far less 
than 


histories of 


hazardous a policy of watchful waiting 


The case three patients selected 


from our pediatric cardiovascular service are pre 


sented to illustrate the danger of delay and the 
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The 
was 


benefit of early recognition and treatment 


first patient was a 15-month-old infant who 
found by catheterization studies to have severe pul 
monary valvular stenosis with an intact ventricular 
septum. Three days later she suddenly died in the 
ward while awaiting surgery. An emergency tho 
racotomy and pulmonary valvulotomy were of no 
avail. The second patient was a 10-year-old child 
stenosis who died during cardia 


An 


aortic infundibulectomy performed in the catheteri 


with subaortic 


catheterization emergency thoracotomy and 


failed to restore heart action 
the 
aortic stenosis and also revealed a pinpoint-sized 
the left The third 


patient was a deeply cyanotic one-year-old infant 


zation laboratory 


Necropsy confirmed presence of severe sub 


steum ot coromary artery 
whose catheterization studies indicated an extreme 
legree of pulmonary valvular stenosis, the systolic 


Hy 


was pertormed on the 


pressure in the right ventricle being 192 mm 


An emergency valvulotomy 


same day, and the patient showed immediate im 


provement, Three months later she was’ asympto 


matic, and there was no visible cyanosis 


When malformations of the type under consid 
eration are suspected, we feel that definitive studies 
should be carried out if there are signs of cardiac 


enlargement as determined by roentgenographi 


and electrocardiographic studies or by exercise in 


tolerance. If the presence of aortic or subaortic 


Stenosis 1s confirmed, surgical relief should be 


accomplished despite the age or size of the patient 
should 


With pulmonary valvular stenosis, surgery 


there is exercise intolerance or 


the 


be performed if 


if the systolic right ventricle is 


Hy or 


of a diminishing cardiac output, emergency surgical 


pressure in 


77 mm more If there are indications 


relief is justified 


Effects of Alkylating Agents on Embryonic 
Development. M. L. Murriy,* Sloan-Ketter 
ing. Introduced by Samuer Z. Levine 


alkylating which are widely used 


im clinical 


live agents 


practice, mechlorethamine (nitrogen 

HCl), 
(pI N,N-di-2-chloroe thyl Jamino 
phenylbutyric acid), TEM (2,4,6-triethvlenimino-s 
triazine), Thio-TEPA (N,N‘’N”-triethylene phos 


phoramide), and busulfan ( Mvle ran, 1,4-dimethane 


mustard, bis] B-choroethyl |methylamine 


chlorambucil 


sulfonyloxybutane) were tested for comparative 
toxic and feratogemec activity on the 12-day rat 
embryo 


The dose of the chemical which appears to cause 
100% resorption of the implantation sites on the 


12th day of gestation appears to be in the range 


of the maternal L. Dw. One-third to two-thirds 
of this dose produces teratogenic eftects The 
higher doses also give some inhibition of fetal 


weight and length and, in the mother, failure of 


normal weight gain and bone marrow depression 


TRANSACTIONS 


Fetuses surviving to 21 days showed a syndrome 
of gross abnormalities consisting of encephalocele, 
cleft palate, abnormal digits, short crooked tail, 
and edema 

At comparable fractions of the adult L. D.« dose 
the severity of the teratogenic effects varied with 
Chlorambucil produced the most 
The expla 
Variation in 


the drug used 
severe changes and busulfan the least 
differences may be 


nation for these 


the rate of absorption of the chemical from the 


injection site or passage through the placenta as 


well as specific effect on the embryo 


Studies on the Effects of Antibiotics on the 
Endotoxin (Somatic Antigen) of Enteric 
Bacteria. Nerer, O. Wesrenat,* | \ 
(,ORZYNSKI,* and ©. Liperrrz, Buffalo 


Interic Gram-negative bacilli contain as somatic 


antigen or endotoxin a protein-lipid-polysaccharide 
complex. The lipopolysaccharide component is_ re 


sponsible for both toxicity and pyrogenicity, and 


the polysaccharide determines serologi specificity 


Both the complex and the lipopolysaccharide be 


| pon addi 
these 


come readily attached to erythrocytes 


tion of homologous bacterial antibodies 


noxlified red blood cells are specifically agglutinated 


iuvl lysed in the presence of complement. The 


present study was undertaken to determine the 
effects of antilhiotics on these endotoxins, with 
particular reference to erythrocyte affinity and 


itigemeity 
Appropriate dilutions of antibiotics were mixed 
higl ly 


trom 


with crude or purified lipopolysaccharide 


Escherichia coli, salmo 


minutes 


obtained 
Shigella 
37 C for 30 


witigens 
mixtures were 


then 


nellae and 


ncubated at and used 


for modification of sheep erythrocytes. The meth 


ods used in hemagglutination and hemolysis tests 
have been described in detail previously (Ann 
Vew York Acad. Sc. 66:141-156, 1956) Anti 
venicity was determined by means of the hemay 


glutination and hemolysis inhibition tests 


It was found that several antibiotn ‘, notably the 


polypeptides polymyxin Bo and neomycin, inhibit 


enterobacterial hemagglutination and hemolysis 


With use of 
1Oug. per milliliter) as little as lOgg. per milliliter 


purified S. sonnet lipopolysaccharide 


milliliter of polymyxin 


of neomycin or lag. per 


I} inhibited these reactions completely. Humyecin, 


i new antibiotic, was effective in amounts of 


milliliter In contrast, as much as 


milliliter of 


yp per 
10,000n¢. 
polypeptide 


bacitrac in, another 


antibioti active agamst Gram 


positive organisms, was required Penicillin 


(1000 
per milliliter), 
1000u¢. per milliliter), 


units per milliliter), erythromycin (500gg 


oxytetracycline  (Terramycin) 


novobiocin 500 ue per 


milliliter), as well as corticotropin (500g. per 
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milliliter) and various peptones were ineflective. It 
is significant that neither prior treatment of erytlh 
rocytes with neomycin and polymyxin B followed 
by modification with antigen nor treatment of pre 
viously modified red blood cells with the antibiotics 


produced the same effect. Hemagglutination and 


hemolysis inhibition tests revealed that the anti 


genicity of the endotoxin is decreased but not 


abolished by these antibiotics. Therefore, the in 


hibition of the reactions is due to interference 
with attachment of endotoxin to erythrocytes 
and/or alteration of antigenicity rather than due 


to action on antibody, complement, or the agglu 


tination and lysis reactions per se. That neomycin 


and polymyxin B do not affect all bacterial hemag 
glutination and hemolysis reactions is evident from 


the observation that these antibiotics were inefle 


tive om the system employing non- species specif 


streptococcal antigen, obtained from Dr. Rantz 


The above results will be discussed with ref 


erence to the questions whether (1) neomycin 


and polymyxin B also affect toxicity and pyro 


gemecity of the endotoxin and thus act as antitoxt 


and antipyretic agents, (2) the interaction of endo 


toxin and antilnotics represents the first step in 


antibacterial action of the latter, ( 4) the antilnoties 


after wmteraction with the endotoxin retain their 


etheacy as antibacterial agents, e& ¢.. m the intes 


tinal tract, and (4) the endotoxin of antibiotic 


resistant enteric bacteria is similarly affected by 


the antibiotics as that obtained from susceptible 


strains 


Family and Community Problems of Hemo 


philia. Denn DD. Parron,* Garaypon N 

Funke,* and NatrHan J. Smiru, California 

This study was undertaken to identify problems 
more clearly in family and community relationships 
oft the hemophilia patient lhe manner in which 
the hemophilia patient meets the problems of his 
abnormal relationship to his environment wa 
studied 

(Juestionnaires were sent to 220 families or 
patients with hemophilia of known type (A and 


B). One hundred eighteen questionnaires were re 


turned, of which one hundred nine were suitable 
for analyses 

Economic demands of the disease were evaluated 
m relation to ime ol patient, and fanuly 
meome. The ability of older patients to hecome 
economically -sufticrent Was apparent, and 
interesting vocational wundanece data have heen 


obtained. In general, families with young patients 


with hemophilia cannot meet the economic de 


mands of the disease without financial assistance 


Several facets of school problems were studied 
Most parents do not wish their hemophiliac chil 


dren to attend “special schools.” It was of interest 


to find that most hemophilia students maintain 


normal academic achievement patterns in school 


More than half of the hemophilia patients studied 


failed to admit to a family history of hemophilia 


The sibling and parent relationships, discipline 


patterns, and residence as influenced by the disease 


vere evaluated from the questionnaire data 


Information as to the age and mode of diagnosis 


disease will he dis 


wd eugenic aspects of this 


ussed 


A Micro Method for Determining Buty! Alco- 


hol-Extractable Iodine in Serum. !) I. lick 
Oregon 


KRING and N. KONTAXI 


been cle veloped a method deter 


Ihere ha 


erum butyl-extractable 


distillation technique id adapted 
d Beckman { 


Spectrophoton Serun 


acidification extracted 


ippropriate | 


eparation 


lhe thyroxime-co ilk ol 


then dred cline 


fusion. ‘The 


von licle content 1 etlect 


on the cernicarsemous oxidation-reduction reaction 


reactants, the ten perature 


lhe concentrations of 


acl the period of reaction have been adjusted to 


exayperate to a maximall ensitive first-order 


reaction the catal effect of sodice 


\daptation of thi method to the Beckman 


Spectrophotometer has been achieved by 


employing the inhibitory effect of silver ion on 


woudide catalysis of this reaction 
Data 


procedure, 


demonstrating the various facets of this 


recoveries, and its potential clinical and 


research usetulne will be presented 


Observations on the Toxic Effect of Ozone 
on Newly Hatched Chicks. |. | QuiLiican Jr, 
D Korin,* and H. 


College of Evangelists and University 


jocne,* P 
Medical 
of Southern California 


The problem of air pollution in our large urban 
communities ts becommg as important as the prob 


lems of water pollution were 50 years ago. Since 


the composition of the polluted air varies with the 
dithculties. In 


community, this compounds — the 


Angeles, gasoline exhaust, industrial smoke 


Los 


wastes, and incinerators are the major causes ot 


the pollution. The interaction of these components, 


in the presence of sunlight, results in the forma 
tion of ozone, which im turn causes other reactions, 


significance of the various components of naturally 


giving a very complex product harmful 


occurring air pollutants will require considerable 


investigative effort before they are properly defined 
Nevertheless, 


categorized and ozone is one of 


the effects of some of these have been 


them 
* Ry 


Invitation 


JOURNAL OF TASEASES OF CHILDREN 


Ozone has been shown to be definitely detri 


In addition, 
eftects 


mental to certain types of plant tissue 


considerable information on the harmful 


of ozone on various animal species is available 


However, there are no data on the use of the 


youny chick im demonstrating ozone toxicity 


During the course of investigating the influence 


of synthetic air pollutants on influenza virus in 


fections of laboratory anim als, it was observed tha 


chicks react to the effects of low concentrations 


of ozone with a hemorrhagic pneumonitis Phe 


this animal as a means mstrating 
has rivel data th i 
elles ozone 1 


used labor 


Treatment of Acute Respiratory Distress in 
Newborn Infants of Diabetic and “Predia- 
betic” Mothers. |! KEARDON, SASHA 
Lu 


unc 


EN 


\ #GA,* (_ARRINGI 


M MAN let 


newborn infants were observed 


\ group of 


thi tud Forty-two were infants of diabheti 


mothers, and thirteen were infants of mother ith 


laboratory evidence of abnormal carbohydrate me 


tabolism only during pregnancy, i. e., “prediabetic 


hese 


sidered ln in ré 


mother intants, all of whom were co 


exhibited 
rhythn 


piratory clistres 


cyanosis, change in respiratory rate and/or 


changes in muscle tone and reflexes, and usually 


hepatomegaly and edema. All infants were given 


general treatment, consisting of con 
trolled 
and Or 
samples and for the first 3 days of life 
had arterial blood chemical 


pH, (Qs. total base, K, 
Values for plasma pCO, and “R” were calculated 


supportive 


environmental temperature and humidity 


therapy. Starting with umbilical cord 


the infants 


studies consisting of 


Cl, protem, and glucose 


Severe respiratory acidosis (increased umbilical 


artery pCQs) existed at the time of birth in the 


who subsequently developed symptoms of 


distress. At 


infants 


respiratory + hours of age, in addition 


to respiratory acidosis there was also a metabolix 


acidosis, as indicated by a decreased plasma CO) 


was not worse than im normal 


blood 


and 4 hours of age 


content, but this 


infants at the same age. The glucose con 


2 was de reased 


centration at 


sigmificantly as compared with that of well infants 


Eighteen infants examined i period from 
water either 
received no fluids 
1] and 50 hours 


hyaline 


1953 to 1955 were given 10% glucose 


parenterally or by mouth or 
these infants died between 


all of 


ix of 


of age, and them had pulmonary 


membranes at autopsy. Thirty-seven infants in the 
period from 1951 to 1957 received 30 ml. per Ib 
Therapy 


birt! 


5% glucose and 0.450% saline 


was usually mitiated within 2 to 12 hours of 


and was associated with marked clinical improve 


tise 
emploving 
uscepti 
» the tand 
yreater than that of other commonly SEE. 
tory animals 
03 0 OS ce), 
with normal butyl alcohol [he extract 1 then 
EEE y washed with Blau’s alkaline reagent 
ple 
it 
_ 
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ment i arterial 


1 all but one patient and a return o 
24 hours. Blood 


stalulization 


pl Os to normal within 


longer period for Phree 


hed 


required a 


1 these infants one with pulmonary hyaline 


membrane at 4 hours, one with hypoglycemia and 


nfection at 7 days, and one at 21 days, possibly 
as a result of SEpsis The difference m the death 
rate associated with pulmonary hyaline membranes 


wnificamt at the 1% level 


groups 1s 


arterial pCQOs indicates an 


blood The 


provement of aeration ot the mech 


! n | which this 1s produced is unknown but 
be concerned with enher the lunes or the 
hovascular system 


The Absorption of I'"-Labeled Fat and Fatty 
Acid in Cystic Fibrosis of the Pancreas. 
Kern Reemrsma,* A. pr AGNESE, 


SANT 


BARKER,* 


KR. and G 


ihe presence ot normal pancreatic tunction and 
ot variations in the degree of pancreatic insuth 
ieney in cystic fibrosis of the pancreas has been 
reported recent! These observations have aroused 
nterest in the mechanism of malabsorption in 


condition, andthe development ot 


tavwed fat and fatt cid tests provides a new 


ethod of evaluating pancreatic function 
lhe test mvolves the oral administration, on 
eparate occasions, of I-labeled olive oil (neutral 


in 


it) and its principal fatty acid, olen 


‘ ] 
estinal absorption is estimated from race 


wtivily, and the results are « xpre ssed im percentage 


total admimstered dose 


in the serum 


established im 27 


Normal value adults, 


were 


ind stuches on seven children without gastroimtes 
tinal disease followed the ime pattern seen in 
vormal adult The normal mean value at the peak 


of serum activit is 14.7% following ingestion of 
wutral fat and 8.0% following ingestion of fatty 


ven patients with established evst 


lemonstrated marked im 


}) 


pairment of neutr ihsorption and 


iid absorption lhe median 


it the peak « wtivit were le 
1% with neutr it ml 27° with fate 
pattern w een two patient witl 
fibrost the pancreas who demonstrated 
wmal trypti tivity m the duodenal aspirate 
lhese resul ire mpared with observations 
" lults with pancreatic deticien lue te 
resection, extensive fibrosis, or tumor of the pan 
re In thi group tatt acid ihsorptions rent 
despite marked depression of neutral fat 
aly orpiion 
The difference im behavior between these two 
groups of patient upports the opmuen that cyst 


lnwitatvon 


vlucose 


«lise Ant 


generalized 


hbrosis of the pancreas 1s a 
ind that other mechanisms in addition to pancreaty 


deficiency are involved in the malabsorption in this 


disease 
Electroencephalographic Findings Associated 
with Cyanotic and Acyanotic Congenital 


Heart Disease. Savi |. Rowinson*® and Ep 

warp bk. Snev,* San Francisco. Introduced by 

SYDNEY GELL 

In many cases of congenital heart disease with 
cyanosis hypoxia or even anoxia apparently exists 


and to our knowledge a study of the electroen 


cephalographic changes im such cases has not been 


it congenital heart disease 


group of condition 


reported It was felt th: 


would where it 
could be 


ch inges 


represent a 
clectroencephalographi 


whether the 


determined 11 


occurred and presence oft 


cyanosis in any way affected the electroencephalo 


gram 


patients were examimed whose car 


chac disease entities were divided into two groups 


depending om whether « mosis WAS OF was tet 


present The age ranged trom 4 days to 18 
years, with an equal distribution of males and 
females l here were cyanot and acyanoti 


These children, m addition to the history 


CASES 


examination, had x-rays, electrocat 


und physical 


diograms, blood count urinalyses, and, some 
instances, cardiac catheterizations and oxywen sat 
uration values, although the relationship of the 


oxygen saturation to the electroencephalog raph 


findings was not evaluated. In addition, complete 


neurological examinations were performed in those 


where an abnormal neurological condition 


CASES 
was suspected Neurological were present 
m eght children, consisting of seven case ot 
epilepsy and one case of Monyolism, with four 


childret ith h the urolog wa chagne 


group witl 


More than com clectroencep! ilogram wa per 
formed everal of these luldren, but 
comsistent unl so that only one record i 


child. The 


electroencepl ilowrat te 


reported pet methods of obtamung the 


lowed tandard pro 


cedure 


Result ()t the im there were 16 
witl electroencepl whicl were considered 
by lk. S. to be abnormal, and 12 were considered to 
he within normal limit the yroup with cyanotn 
commemtal heart disease onsistingw of 15 children 
there were 13 electroet epl tlowrat dered tu 
he abnormal and only two, normal. In the acvanoti 
group, comsisting of 14 luldret there were ; 
imormal eleectroencephalogran und 10) normal 
tracing xpre m oper enitawe thre 
| ul ibnormal electroencephalogram 
the mote group had ilmormal trac 
Phere thu eet to le comisistent relatwom 
etween the presence amd the 


Nhe 
the lower (he 

whi 
fibrosis of 
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abnormality of the electroencephalographic tracing, was excreted in the urine, potassium concentra 


particularly if one excludes those children with tions as high as 90 mEq. per liter being recorded 


obvious neurological conditions Stool pH was generally alkaline, but an occa 

Conclusion.— There appears to be a definite rela sional acid reaction was noted. Sweat sodium was 
tionship between the presence of cyanosis in con 6 mEq. per liter; potassium, 14 mEq. per liter 
yenital heart disease and the abnormality of the Autopsy Autopsy studies disclosed hyaline de 
electroencephalogram. This represents a prelimi generation of renal tubules, normal glomeruli and 
nary report on a comparatively small group of arterioles, and no evidence of renal infection 
children, and the study is being continued Adrenals were normal. The liver showed marked 


fatty changes 


Persistent, Probably Congenital, Hypokalemic 
Metabolic Alkalosis with Hyaline Degenera- Circulatory Changes Associated with Pul- 


tion of Renal Tubules and Normal Urinary monary Valvular Obstruction During Cardiac 
Aldosterone. |’) KRosensaumM * and M. Huces,* Catheterization. \prAHAM M. Rupo-ru * and 
Louisiana. Introduced by N. K. Orpway Mitton H. Paut,* Harvard. Introduced by 
Persistent, probably congenital, hypokalemi CHARLES A, JANEWAY 
metabolic alkalosis in an infant showing hyaline A serious and not infrequent complication ot 
degeneration of renal tubules, and im whom urimary cardiac catheterization has been encountered n 
aldosterone excretion was normal, is the subject eight patients with severe pulmonary stenosis 
of this report. Diarrhea, deseribed as a cardinal During cardiac catheterization in 31 children wit! 
feature in previous publications delineating this pulmonary valvular stenosis with intact ventricular 
biochemical aberration, was sporadic in this infant septum, hemodynamic changes indicating obstruc 
and apparently did not account for the observed tion of the pulmonary valve by the exploring 
} clinical and chemical features. Normal urinary — catheter were observed in & (25%) of the patients 
excretion of aldosterone, 17-ketosteroids, and studied. In six imstances acute clinical evidence 
chemical cortins, associated with histologically nor of the obstruction was observed—apprehension, im 
| mal adrenals at autopsy, appears to exclude adrenal — creasing cyanosis, myoclonic contractions, and, 1 
dysfunction as a primary etiologic tactor one instance, hemiparesis of several days’ duration 
Ihe patient, a Negro boy, was seen imitially at Nine of the thirty-one patients showed arterial 
\ ? months of awe because of diarrhea, dehydration, oxygen unsaturation, and the eight patients witl 
and poor weight gam The climeal course was signs of valve obstruction fell in this group. The 
characterized by repeated bouts of dehydration in — resting pulmonary blood flows were considerabl 
the presence of continuing good urinary output lower (2.1 liters per minute per square meter) 
and pitting edema of the lower extremities. These than in the nonobstructed group (4.8 liters per 
episodes showed no consistent relationship to ex minute per square meter), and the pulmonary valve 
| cessive gastromtestinal losses. Severe anorexia and size, as calculated by the Gorlin formula, was less 
repeated infections became prominent. Hypokale than 0.15 sq. em. in all patients with evidence of 
mic alkalosis persisted cle spite the addition of as obstruction 
much as 8 gm. of potassium chloride to a variety During the presence of the catheter m= the 
of daily formulae. The infant died at the age of pulmonary valve, the pulmonary blood flow, alread) 
7% months, weighing less than at birth reduced, was decreased even further to very low 
; Laboratory Findings. Except in rare instances, levels. There was a marked reduction in mixed 
blood pH remained elevated, reaching a maximum — venous and in arterial oxygen saturation; this 
of 7.69. Serum potassium and chloride concentra decreased arterial saturation was associated wit! 
tions were usually low, and serum sodium ranged 4! Increase, of relative increase, of the mght-to 
from normal to low. In general, an inverse rela left shunt through a patent foramen ovale 
tionship between serum potassium and blood pH Che inability of the right ventricle to meet the 
was demonstrated. Blood urea nitrogen was not increased demands placed on it by the presence ot 
elevated, and total serum proteins were at the the catheter in the pulmonary valve will be dis 


lower range of normal cussed in relation to the pressure gradients required 


Urinary studies showed mability to concentrate to maintain an adequate pulmonary blood flow 


above LOLS The pli ranged from alkaline to through various valve areas 

slightly acid. Tests for albumin and sugar were Idiopathic Obstructive Jaundice in Early 
negative Cultures were nepative except ter Infancy (Neonatal Hepatitis). Sass-Kort 
minally. No abnormal amino acid excretion was sak. D. H. Bownen.* O. V. Steex.* and M 
demonstrated by paper chromatography Two CHERNIAK,* Toronto 


24-hour urinary aldosterone excretions were normal This report is based on observations collected on 

On two occasions most of the administered KCI 5 cases of obstructive type of jaundice in early 


* By Invitation infancy Congenital extrahepatic biliary atresia, 


SOCIETY TRANSACTIONS 
galactosemia, preexisting hemolytic disease of the 
newborn, sepsis, and syphilis as possible causes for 
the obstructive jaundice were excluded 

In two cases of this idiopathic group the diag 
of 


pancreatic 


nosis fibrocystic disease was made based on 


enzyme and sweat-electrolyte studies 


It is conceivable that in these two the 


Cases 


obstructive jaundice was a manifestation of muco 


the 


presence ot uncomplicated biliary obstruction with 


viscidosis Liver-function studies showed 


out evidence of parenchymal damage. Clinical and 
leading 
should 


ils be considered as the underlying pathology in 


laboratory features will be demonstrated 


the conclusion that fibroeysti disease 


of otherwise unexplained infantile obstriux 


jaundice 


On the basis of detailed serial liver-function 


studies the remaining 23 cases could be subdivided 


nto two groups 


The larger group had abnormal tests indicating 


obstruction only and had no laboratory sign 


1 parenchymal damage even after repeated ob 


servations. From a clinical laboratory, and patho 


gical point of view these cases are similar to 


ot jaundice” or 


adults \ 


cases developed cirrhosis whicl 


“intrahepatic obstructive 


cholangiol ytic hepatitis” high per 


centage of these 


resembled biliar rather than the portal type of 


irrhosis from a laboratory and cunical pomt of 


\ smaller but distinct group of patients exhibited 


lefinite laboratory signs of abnormal parenchymal 
function in addition to the 


Phese 


signs of Inhiary obstrux 
thw cases trom both a clinical and a labora 
tory point of view resembled cases of viral hepatitis 


All 


recovery 


in adults or older children patients im this 


zroup made a complete trom the pount 


of view of liver function. One developed marked 


mental retardation 


There 


tiple 


was one family im each group with mul 


incidence in siblings of the same type of 


ondition 


It has heen suggested by others that this con 


lition is a type of hepatitis and is probably due 


iral agent According to our findings it 


that at two types of this condition 


distinguished, presenting with different 


laboratory finding 1; be that these two 


yy S are Variants ot the same disease Recently, 


however, in addition to the virus of serum hepatitis, 


mother viral agent, that of cytomeyalic inclusion 


lisease, has also been incriminated as an etiological 


tactor It is therefore, conceivable that different 


etiological factors n av lead to variation of labora 
disease 


tory manitestations of the 


The Use of a Soybean Phosphatide as a Plate- 
let Substitute. I[evinc ScHuLMAN ZINET 
CCURRIMBHOy,* Marion 
ERLANDSON,* ARI 
H. Smiru 


Fort,* 
Scnorr,* 


ELEANOR 
and 
Cornell 


Bleeding resulting from thrombocytopenia con 
disorder 


the 


hemorrhagi 
Yet of all 
coagulation factors present im blood the platelets 
ditheult 


“a physiologically active State 


stitutes the most frequent 


encountered in clinical practice 


are the most to obtain and preserve in 


Apart from clinical 


use a source of platelets of constant and repro 


ducible activity is also required for laboratory 


diagnosis of those coagulation di orders charac 


terized by impaired thromboplastin formation (i. « 
the 


tion of platelet suspension 


various hemophilias). Problems in prepara 


have pre sented a major 


difficulty with the most sensitive test now avail 


ible, the thromboplastin generation test 
It has 
platelet 


been known for several years that the 


thromboplastic lactor a ligand, and re 
cently many phosph itides of animal and plant origin 


successfully 


(human brain red oybeans, cotton seeds ) 


substituted 
| he 


Vivo 


have heeen for plate lets 


im various in vitro tests present report con 


cerns the in vitro and in use of a sovbean 


phosphatide as substitute 


tion of soybean phosphatide and contains approxi 


a platelet 
material used is the alcohol-insoluble fra 


mately two-thirds inositol, one-third ethanolamine 
a small amount of choline 
has 
substituting completely for platelets in the throm 
hoplastin generation test. At the 


AHG, PTC, on 


accurate 


ind 
the 


(On in vitro testing 


soybean material heen found capable of 


time, the 
PTA «a 
diagnosis the 
mild ce 
the 


material possesses no 


tivity and thus permits of 


various hemophilias. In the diagnosis of 


fects the test hecomes sensitive with 


The 


recalcification 


phosphatide than with platelets soybean ma 


terial also reduces the time and 


completely corrects the abnormal prothrombin com 
sumption oft riacte 


plasma thrombocytopenic — by 


and of thrombocyto 


thromlax 


centrifugation plasma from 


peme patients ihbnormal prothrombin con 


sumption in ytopemnce whole blood is 


likewise corrected. and clot 


he 


range 


retraction 1s improved 


soybean phosphatide is active over a wide 


ot concentrations and is stable on freezing 


boiling, ind autoclaving irye excess net 


produce hypercoagulability but are actuals 


tory 


Animal studies have disc losed no toxicity tollow 


ng mtravenous injection of large dose of the 


matenal Studies on the effects of intravenous 


vimunistration of the soybear phosphatice to throm 


hocytopenic human subjects are in progress and 


will be reported 
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Determination of pH, CO, Content, O, Satura- 
tion, and Lactate in the Blood of the New- 
born Infants of Diabetic Mothers. 
M. St np,* Jj. F. Lucey,® J. 


* 


PHERLA Leow 


BAUGH 


tl ( Lowre 
I's: 


per 


and 
4) reported the 
le than 24 hour whose 


had 
capill it 


lest it} 


mother chahbete mellitu | “ag 


blond vated 


rialized” 


pl Os. at this ¢ inata ain 


further data lyase 


balance in 
undertaken | 
tleulated 


comtent, pf () 


lactates) were obtamed fron 


whose mothe 
wider the ontinuou 
three ot the 
yl wed chime: tthological 
evidence ot (tour 
) (nit ( ri i is cone 
ervthroblasto ane 1 witl no 
inatomical 
majority of 
fron 


tamed 
hactiate 
were 


blood 


unple 


these determination 


all 


on all the serve the 


following Labulation are derived 


numbers of determination 


co 
Content 


Cord artery 
Cord vein 
Cine hour 

Four hour 


in brackets bndieate the determinations 


data obtained from this infants of 


Ihe 


chabetu 


group ot 


mothers madicate an acidosis at the moment 


of birth, with an elevation of both carbon dioxide 


tension and blood lactate level. In addition, the 


mean oxygen per cent saturation appears to be low 


Fhe findings suggest the possibility that an acidosis 
at the postnatal 
Lhe 


infants are 


frequently exists at birth as well a 


observed by Lowrey et stywestion 


that the placentas of these unable to 


maintain normal function with respect to gas ex 


change between mother and tetu will be discussed 


* Invitations 
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Inquiries into the Etiology of Acute Bronchio 
litis in Infants: II. Koch’s Postulates. Sakav 
Hi. * and Jonn L. Suapreo,* Vander 
Amos 
Attempts to fulfill Koch's 


by nasopharyngeal swabs from three 


Introduced by HRISTIE 


postulates with ma 
terial obtained 
with acute 


fluenzae, |] pes a 


babies critically ill 


bronchiolitis are 


here reports Hemophilus 


e, were the predominating organisms grown ot 


cultures, and these were lyophilized. Bacteria-tree 


nasopharyngeal filtrates which would contam a 


iru were lrozei 


Vethod 


ulated 


up | received filtrate alone 


Suckling mice, one day were 1x 
intranasall (i 
cultures of H. wu 


Group II 


Group filtrate ply pure 


isolated trom the 


lone At the 
killed 


tluenzac vatient 


end of three to four 


lhe 


fixed in Bouin’ 


influet 


the mice were lungs were cultured 


Levinthal’ olution 


microscope xamined without 


tification ¢ 
were pert 


patient 


Culture 
Hi. influ 


fluenzu 


influenzae 


om | influenzae 
ll witt 
infec 


influenzae 


blanks of No pneumoniti influenza 


eulture material 


Conclusion tulates have been tulfilled 


by H 


Ol patients 


Koch's po 


recovered from the nasopharynx 


influenziac 


with acute bronchiolitis im three con 


trolled experiments 


Anemia 
Intro 


Sickle-Cell 


Therapy in 
TEEN 


Hicu 


based 


Hydration 
| RANDOLPH 
duced by 


SHARI Femple 


Roserr H 


Hydration therapy 1s on the theory that 


sickling is primarily an osmotic phenomenon and 
due to sequestration ot 


Water, take 


reexpansion of the 


imitially 
ells 


cause 


that the crisis 1s 
red blood when 
cell will 
blood cell allow 
sickled cell 
and -one half-vear period 21 patients 
anemia were studied at St. Christo 
There were &8 ad 
missions for crisis during this period. Eighteen ot 


had sickle-cell 


the affected 
into the red 
Si¢ le d 


the previously 


red and recirculation of 
red 
(over a tout 


sickle-cell 
Hospital tor Children 


witl 


phe 1 


the twenty -cne patients 


vard 
In 1954, I (, (sraham, 
its that the present study was 
ta to be presented (pH, COs 
ays, 
on 
group of 45 im 
om material trom each Ei 
Kesu!t rumination f Mice Lung 
Giroup I No nificant pneu No 
(iroup I Peribronechiolar 
pneun t recovered 
ons but hater 
le on “arterialized capil fluent 
Group Il Same as Group Il H. influenza 
lary heel recovered 
Control 
were not obtained No inoeculun No pneumonitis 
averages Um Filtrate fi 
re pirate 
tion 
peo % Lactate 
7.00121) * 25.4013 14(22 25 28 
7.26 
12.16 


TRANSACTIONS 
proven by electrophoresis The remamuung three 0.60038 05095) correlated as well as ert 
had clinical courses typical of sickle-cell anemia leria The percentage of  polymorphonuclear 
(Oral hydration was used for approximately three leukocytes also correlated ( 0.34542, P—OO1) 
ind one-half years Che first years of the study The congenital anomalies im this group wer 
was used as one control period Pranstusion and studied im a similar wa and some imterestin 
hydration therapy were used several times on each correlations were obtained between type of anomal 
patient lor comparison ind degree of pigmentation. ( Mesodermal anoma 
There was no significant reduction m the number lies and degree of pigmentation, 0.3301, P-O.01 
admissions during ti as con 
tdmissions during the hydration period as com This work has been undertaken im an attempt 
red 
mred wi CO ) ) 
pare th the ntrol period. There was m to apply the technique of factor analysis to the 
reductio ) yas ho 
eduction in the number of crise There was how correlation matrices obtained from. thi und 
ver, a short time hetween ; ssions f ywing 
t wrtet rie « een admission ollowm normal group Chrouel this it i hoped that 
transtusi therapy than wing hvdratior 
meray followin certain differing central factors can be isolated and 
therap There was also a significant decrease u 
shown to represent abnormal gene md/or en 
the patient's own hemoglobin following transfusion 
7V Vstems 
nd an merease following hydration 
lt is my feeling that hydration therapy is eth A Hemolytic State Associated with an Acute 
iwious if used early enough in the crisis, i.e. be Pneumococcal Infection in Rabbits: Pre 
ore active hemolysis has occurred. However, no liminary Report. ( LARI N SHUMWAY ln.* 
orrelation between onset of the crisis. ev. bn nnd Minter, Rochester 
easurements ofl erun lnhrubin reticulocyte Dermal pneumoma is an acute uflanwnator 
ount, per cent ot nucleated red cells, red blow proces produced im rabbits by the mtradermal 
‘ counts, or tall m the hemoglobin levels fron nection of living pheumococes lacox and keld 
partient preview erage, and etlicacy of hydra nal noted that some rabbits thus mfected became ; 
therapy could be made on the present stud inemi In contrast to the large body of mform: 
thon meernmge the anerma of chron 
Mongolism: Grading and Intercorrelation of stg 
lat ire ivatlable the 
Certain Measurements. ‘| Hom 4 SHEPARD 
trequent cut mactet | 
Rones ad Sueevi ER ® equen ute eTria 
fecthions m voune hut ubrect In view of 
\ Introduced by Ropert 
\ ew method 1 inalysis « climeal material 
experimental i ratinut 
is been used. Fort elected easurements tron | I 
69 Mongoloid children were recorded on IBM Dermal pneumonia” due to Type | Preu 0 
rd ind 800 intercorrelation coefficient were cus was produced in 1] male white rabbits wen ' 
ickly obtaimed by use of an IBM Type 650 between 21 and 3.9 kg Twenty-four to fort 
enetic-drun lata-processing machine In many eight hours after infection the Nene 
ises if Was necessary first to express the measures severe! Il; three died m the early phase of the / 
in percentile The hemwht lor imstance, when  illnes Data obtained during this period allow no 
mnpared to normal percentile chart did not conclusion regarding activation of a hemolyt. 
lo extent althougl thie tandard proces lhree to seven day alter the onset of 
leviation was approximately the same the infection six of the surviving ammals were 
total deg rf polis co 
tal degree ¢ Mongolism was recorded mvted to be anenn The anemia was associuted 
a tunetion of height percenti cephaln 
percentile, | | al with spherocytosi unl increased erythrocyte o 
index, hand imvolvement hyperextensilil ind 
motic tragilits 
eve mvolvement total degree of Monyolism 
S of th sub d to shi nies 
rrelated fairly well with the above criteria he animal ubjected han 
toms and comparable amounts of blood lo ile 
‘ rrelation Total De f M maoitsm veloped numlerate non pherox vin 
with Lartous Factors 
reticulocytosi lheretore comclusive tutenent 
p cannot yet be wle res ircding the occurrence of 
hemolytic anenmua the mfected animal blow 
1. pereentile +O. 0484 fool 
Height percentile O80 0.00) ever the wecurrence ol pherox tos! during the 
Hyperextensibilit +0.4911 ooo 
Cephalic index +0.4277 0.00 its disappearance durmg recovery pre 
Eve involvement +O.5151 vit ide firm evidence of red cell damage accompan 
mg the imfection 
\ number of unexpected correlations with total The procedure described provides another method 
legree of Mongolism were found The span for producing spherocytosis im vivo; the exper 
rub heig ad vhit 
height, weigl percentile 0.648 mental model ma le analogous to the anemia 
Invitations associated with sone cute mtection childhood 


Prevention of Rheumatic Fever: Effect of 
Prophylaxis in a High Streptococcal Disease 
Area upon Subsequent Recurrences of 
Rheumatic Fever. ALAN ©. Srecen,* Evotse 
JoOHNSON,* and Joun A. Bicier, Northwestern 

the 


subjects to re 


Numerous reports have demonstrated in 


creased susceptibility of rheumatic 
currences of rheumatic fever, compared with initial 


attack The 


chemo 


susceptibility in normal subjects 


present study evaluates three methods of 


prophylaxis given over a two-year period to 135 
the over-all 


the 


rheumatic children in order to observe 


attack rate for rheumatic fever recurrences, 


relationship between streptococcal disease rates and 


recurrences of rheumati lever amd changes in 


cardiac tatus im relation to freedom from or 


presence ot streptococcal disease 
All children pre ented a definite recent hustory ot 
rheumatic tever 


acute They were placed into three 


cccording to a random method 


1 (53 


prophylaxis group 


of selection. Group children) reeeived sul 


day mouth two 


first 12 


fadiazine, 

study, 
200, 

12 


sing le 


divided dose for the months of the 
and phenoxymethyl penicillin (penicillin V), 
(1 daily, 
months. Group children) 


ot 


tablet) the secomd 
(4) 


benzathine 


lor 
received a 
penicillin, 1,200,0000 units, 


henzathine penicillin, 


every four weeks. Group children) re 


ceived a single of 
1,200,000 units, every 
All 


and throat cultures 


injection 


emght weeks 


children were seen at four-week intervals, 


were obtained as well as blood 


samples. All B-hemolytic streptococci were isolated 


and grouped and typed with specific streptococcal 


antiserum. Antistreptolysin © determinations were 


performed at least bimonthly 


Seven recurrences of acute rheumatic fever, in 


the 135 


vear period 


cluding two cases of chorea, occurred in 


the two 


had 


lhree 


children 
All 


related streptococcal infection 


per year), over 


developed ino children) who experienced 


occurred 


the 


in 
4) 


the 53 children on oral medication; one, in 


benzathine pemeillin every 


$1) childret 


henzathine penicillin every exght weeks 


children receiving 


weeks, and three, m_ the receiving 


here were streptococcal infections «ascet 


tamed by either significant antibody titer rises 


culture 
children 


and/or persistent positive for Group A 


streptococe Since these were followed a 


total of 2664) patient-months, this 


represents a 
2/100) patient-months 
Phe 


prophylaxis regi 


streptococcal disease rate of 


in 135 eluldren on prophylaxis disease re 
lationships according spectti 
mens will be discussed 


affords 


antibody 


(Group the opportunity to relate 


maximal formation, delayed eradication 


of the organism, and subsequent recurrences of 


rheumatic fever, and will be discussed 


* By Invitation 
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Salmonella Osteomyelitis and Abnormal Hemo- 
globin Disease. Henry K. Suver, Jimmy L 


SimMon,* Davw H. Crement,* Yale and 


and 
Col 


Osteomyelitis as a complication of Salmonella 


infections 18 comparatively rare, occurring im less 


than 1% of all « Up to the present time 24 


of Salmonella 


ascs 
abnormal 
In all ol 


cases osteomyelitis and 


hemoglobin disease have been reported 
those in which details were given the patients were 
said to have bree nN Negro and to have had sickle 
cell disease. We wish to present the 25th and 26t! 


cases oft Salmonella osteomyelitis and abnormal 


1] year old 
cell- Mediter 
3-year-old 


1) disease 


the first im an 


kle 


in a 


hemoglobin disease 


Caucasian boy with combined 


rama anemila ind the second 


Negro 


lo our I nowledge, 


inl 


with hemoglobin C-hemoglobin 


this is the first time Salmonella 
osteomyelitis has been reported im a witl 


d 


patient 


heterozygous hemoglobin disease (the first 


first time it has been observed mm a 


(the 


case) and the 


hemoglobinopathy without — sickling second 
ase) 


| he 


myelitis 


increased incidence of Salmonella osteo 


in patients with abnormal hemoglobin 


disease has been explained in several ways. One 


explanation may be that the organisms lodge in 


the bone marrow following Salmonella septicemia 


tor many 


cle 


or 


and remain in a latent parasitic state 


In most cases the natural 


months 
the 
but 


weeks or 


fenses of body eventually destroy these 


certain abnormal hemoglobin 


local 


and necrosis 


ganisms, when 


diseases are present factors such as imifare 


(which may be part 


the 


tion, thrombosis, 


of the primary blood disease) would enhance 


possibility that the secondary infection would occur 
Another 


incidence 


factor to cause an increased 


Salmonella 


operating 


of osteomyelitis im primary 
hemos lobinopathies may be due to the fact that the 
organism is more likely to localize in tissues with 
a poor vascular supply, so that humora! antibodies 
and administered antibacterial agents will not have 


an oportunity to counteract the mfection 


A Reassessment of the Processing of Infant 
Formulas. Henry K. SILVER 
Fou SEK," Vale and ( olorado 
Fach the 


000 infants spend from one-half to one hour daily 


year mothers of approximately 3,000, 


for several months preparing and processing imtant 
In 


instances physicians recommend making a new sup 


formula, nursing bottles, and nipples most 


ply of formula each day and disinfecting by either 
lhe 


measuriip 


the “terminal heating” or “aseptic” method 


“terminal heating’ method consists of 


and mixing the various ingredients in clean but not 
sterilized equipment and then heating the assembled 


With 


method the equipment and mix-mix 


formula units for 25 minutes in boiling water 


the ‘aseptic” 


| 


TIONS 


SOCIETY TRANSAC 


milk then 


aseptic 


boiled separately, and the 
bottles 


ture are 


added to the clean with use oft 
technique 
Although 


literature regarding the methods of processing of 


there is a comparatively extensive 


infant formulas, almost all of it concerns the 


preparation of such formulas for use in hospital 


nurseries. None of the reports discuss the length 
of time that formulas may be stored before using 
nor the various precautions that must be followed 
by mothers in order to insure safe formulas for 
thet 

We have 


formula-making 


mtants 


recently reassessed the methods of 


and heating as pacticed by 


mothers ests were made of the efficacy ot the 


two standard methods of heat treatment on umn 


oculated regular formulas and on formulas m 


several test 


Staphy lo 


oculated with substantial numbers of 


organisms, including Escherichia coli, 


coccus aureus, Streptococcus pyogenes hemolyt 


ic), Hemophilus influenzae, Pneumococcus, and 


Bacillus subtilis. The effect of preliminary wash 


ing of equipment, storage of heated formulas for 
varving periods ot trme, and of wu ubation at 
room temperature and at 986 F was also de 


termined 
Summary and © oncitstons 


1. The “terminal” method of heating ts the satest, 


most convenient, and most rapid means of pro 
ducing artificial milk feeding for infants. How 
ever, its use should be accompanied by thorough 


cleaning of equipment, scrupulous cleanliness 


throughout the preliminary preparation of the 
formula, rapid cooling ot formula as soon as heat 


Any 


recommended pro 


ing is completed, and proper retrmgeration 


departure from the usually 


cedure for formula preparation may be attended 
by the risk that the formula will become grossly 
contaminated 

2. There is no practical method of formula 


production which can assure sterility continuously 


in every bottle of formul: Certain orgamsms 


(particularly spore-forming wacteria) may survive 


regardless of the method used. The term “ter 


minal sterilization” as applied to the usual home 


methods of formula preparation is a misnomer, 


since formulas may or may not be sterile after 
terminal heating 
3. The “aseptic” method of heating, although 


theoretically safe if carried out correctly, has the 
hazard that breaks in technique may occur so that 


pathogenic contamination may occur 


4. Unopened terminally-heated formula, when 


properly prepared and stored at a temperature ot 


4) F. remains bacteriologically sate tor at least 
three days 
5. Keeping terminally-heated formula at room 


incubator (926 F) 


to 75 ) or 


temperatures 


ior more than six hours results m gross con 


tamination of the formula by bacteria which had 


been dormant in the milk-mixture 

6. Although it is common practice in the home 
to prepare the required formula every day, out 
experiments would indicate that properly cleaned, 
prepared, cooled, and stored terminally heated tor 


mula is bacteriologically safe for at least two or 


three days. A new supply of formula need not bh 


made every day 


Butanol-Extractable Iodine Values in the Off. 
spring of Diabetic Mothers. Sitver, 
Yale and Colorado 


Infants born of women with diabetes mellitus 


often present serious problems and have an im 


creased morbidity and mortality. Studies of these 


infants and of the mothers durmg their pregnancies 


have failed to reveal the pathogenesis of the 


phenomena that occur among the imtant It has 


heen suggested that such changes are related to a 


disturbance of maternal sex hormones, but the 


exact alterations or specific manner in which they 


affect the infant have not been determined The 


present report is concerned with studies of butanol 
(BEI) 


discussion oft the 


extractable sodine values in the serum ot 


possible 


normal 


these infants and a 


mechanism producing altered levels of the 

It BEI 
child during the days of lle 
per 100 


s known that the rises in the 


first few with the 


series of 


limits being between 7yg. and 


fifth day of life. In a infants 


on the 


born to women with diabetes, abnormally low 


levels of BEL were found in six out of seven cases 
In three of them the levels were under 4.5pg. pet 
100 

No ready explanation is avilable to explain the 
low BEI at 


It may be that the pregnant woman with 


5 days ot age that was found m our 


patients 


diabetes mellitus produces an excessive amount © 


various hormones of the anterior pituitary. Such 
overproduction may continue throughout pregnancy 
or cease gradually of abruptly at any time during 


gestation, When maternal stimulation ceases, there 
would be a temporary hypofunction of the infant's 
“Cushingoid” picture which 


birth could be 


endocrine stem. The 


some of these infants exhibit at 


the result of excessive production of maternal 
hormones, while the lowered BEI at 5 days of age 
and the picture suggestive of adrenal crisis some 
times seen in such patients might be two of the 
manifestations resulting when secondary hypo 
function of the infant's endocrine system occurs 


which our pa 


The 


trenits 


‘physiologic hypothy roidism’ 


demonstrated might be analogous to the 


physiolog hypoparathyrodism beheved to occur 


in some newborn mitants 


The Influence of Thermal Environment upon 
Survival of Premature Infants in the First 
Five Days of Life. Wititam A. SILVERMAN 
loun W. Feeric,* AGNI 


( olumbia 


and Dercer,* 


\ controlled climeal trial was designed to com 


pare the effects of two levels of envirommental 


temperature upon survival and respirator ig in 


premature infants during the first five days of 


lite Among those who died during the trial period 


wutop findings were compared. One hundred 


admitted to the premature nur 
from Marcel 


weight 


two infants 
Hospital 
1957, birth 


el t 


ery of 1956, to 


February, whose were under 


10) vm. were enrolled in the trial before the 


comparison became detinitive Assignment to the 


tudy categories was made by random permutation 


within the waght group 


The trial conditions were as follows: Incubator 


temperature &J Fk was designated a 


(air) 


environment. Relative humuidit 


HVA wa 


the “hy 1 thermic’ 


mamtamned m= all 


het ween 


incubators. Incubator temperature, axillary temper 


rate, and “retraction” score were 


He art blood 


cerebrospinal 


ature, respiratory 
lung 
fluid 


who died during 


recorded at six-hour imtervals 


puncture, tracheal swab, and 


cultures were obtained im imtant 


exanunation ot 


\utopss 


trial period was performed 


the trial period 
who died during the 


without knowledge of the trial conditions which 


preceded the death 
\ modification of the method of sequential 
differences 


Chis 


analysis of 


analysis was utilized to evaluate the 


in survival under the two trial conditions 


sequential plan allowed a “running” 


weight-matched hypothermic-normothermic par 


The plan Ww: veared to be sensitive to an increase 
“normothermic” imcubators rang 


10% 


in survival rate im 


mg trom tmprovement to improvement 


from levels of 90% to 75% survival, respectively, 


under “hypothermic” conditions. Previous exper 


ience of 15 months with “hypothermic” environ 


mental condition had owndicated an expected 


urvival rate ranging trom 


\ writicantl higher survival rate w ob 


erved om. the “normothermn group 


The 
Renal 
ROBERT 


Characteristics of Human Proteinuria: 
Significance of Variations jn the 
Clearance of Specific Plasma Proteins 


and W (,FIGER,* Toro 


The alterations of kidney function productive ot 


protemuria in health and disease have tucied 


by comparing the renal clearance ot peciti 


plasma protein Sequential observations during 


or intermittent) protemuria have been 


children 


persistent 


made in 11 with the nepl rotic syndrome 
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6 patients with acute or chronic nephritis, and 7 


children with orthostatic protemuria 


Since previous electrophoretic studies ol plasma 


and urinary proteins have revealed a considerable 


Variation of protein components in different clinical 
conditions (some components have not yet been 
precipitin technique 


albumin (M 
90.000) 


identified), the quantitative 


was used to define the transter ot 
W. 62,000), iron-binding globulin (M. W 
and y-globulin (M. W. 160,000) 


Expressed as specifi 


from plasma into 


urine protem clearances, 


the data permit comparison of the renal handling 


of these proteins under the influence of  sucl 


variable as pla ma protein concentration, plasn 


osmotic and hydrostatic effect, glomerular mem 


and reabsorp 


brane tubular proteim 


permeability 
considered as clearance 


ratios (¢ ; gion. / atm. ) the data 


tion Furthermore 


may ln 


expected to reflect any alterations im relative renal 


permeability to macromolecules independent ot 


fluctuations im total protem clearance 


In patients with nephrosis, the clearance of al 


bumin relative to the clearance of y-globulin was 


observed to alter markedly during progression fron 


relapse to remission or the reverse (C,-g10n/Cam 


0.0O1--1.18). In “fixation” of thi 


contrast, i 


clearance ratio was noted during climieally stati 


phases of active disease. Furthermore, mm one pa 


tient with nephrosis the relative clearance of these 
protems was not altered despite marked change smn 
lordosis or albumen 


the proteinuria induced by 


infusion 
Likewise, the findings in proteinuria of ortho 
healthy reflected a 


of relative renal permeability to macromolecules on 


stasis in children “fixed” state 


repeated examinations in the same and ditterent 


persons The ratio glob Cate (O05 to OR) re 


mained steady, despite two-hundred-fold fluctua 


tions in protem excretion during different periods 


In ditterent protemuria, the clearance 


types ot 


iron-binding globulin relative to the clearance 


of albumin remained constant (Cye-gron /Can 1) 


during simultaneous fluctuations in the relative 


clearance ot Y globulin It appeared that the kidnes 


howed no preference in the process of tron 


binding ¢lobulin and albumin transfer imto the 


urine 


Direct evidence is lacking in the human which 


pernuts differentiation between glomerular filtration 


and tubular protem The finding 


of tixed 


reabsorption ot 


macromolecules 


relative permeability to 


despite considerable fluctuation of renal protem ex 


cretion im different types of protemuria 1s sug 


gestive that any tubular reabsorptive mechanisn 


is proportional and nonpreferential If this as 


sumption is true, then the nonparallel alterations 


observed im permeability to specific proteins 


C.,.%) during variations 


ate-/Ler. glob 


extent of renal damage in nephrosts may 
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ascribed largely to increased glomerular permea 
bility to smaller-molecular-weight proteins (e. g., 
Core. /Cer.% Coe. % 
decreased 3 «) 
of nephritis and orthostasis apparently involves a 


decreased 18 & while 


On the contrary, the proteimuria 
more parallel increase in glomerular permeability 
to different-sized macromolecules 


Further Observations on the Amino Acid Re- 
quirements of Infants. Se.ma E. SnyorrMAN 


and L. EMMmerr Horr New York 
Observations have been continued on the re 
quirements of infants for specific amino acids, 


using the technique described by Pratt et al. (/ 


Vutrition 56:231, 1955) in which a basal diet 


ontaining a mixture of 18 L-amino acids was 


iltered by reducing the quantity of a single amino 
cid to find the minimal quantity that would permit 
we ig! { wan and normal nitrogen retention 


Studies of the valine requirement showed that 


in intake of 8&5 to 105 mg. per kilogram of this 


umino acid was adequate 


Observations on arginine revealed no failure of 


weight gain or impairment of tmtrogen retention 


when this amino acid was eliminated from the diet 


ludged by these criteria, arginine thus does not 


ippear to be essential for the growing infant. In 


the case of histidine, however, a definite require 
ment was found, between 30 and 35 mg. per kilo 
vram being needed to sustain weight gam and 


normal nitrogen retention. This finding its in con 


trast to that in the human adult, for whom histidine 


loes not appear to be an essential amino acid 


Genetic Combination of Types 1 and 2 Polio- 
viruses. KATHERINE Sprunt,* M. Moun 
raAin,* M. ReomMan,* and Harrie | 


ALEXANDER, Columbia 


We reported previously at this meeting on the 


development of a combined poliovirus particle fol 


lowing the growth of Type 1 and Type 2 viruses 


within the same monkey kidney cell. The combined 


particles are of two types, one which contains 


predominantly Type 1 antigen with a smaller 


amount of Type 2 antigen and one which contains 
amount ot 


predominantly Type 2 with a smaller 


Type 1 antigen 

Further work on these particles with use of the 
plaque technique shows that the combined virus is 
stable, as evidenced by study of the progeny of 
individual plaques, all of which retain the double 
been 


uitigenicity of the parent particles. It has 


possible to carry out plaque to- plaque passages 


without evident change in the resultant populations 

Progeny of doubly antigenic particles which have 
passed through five limiting dilution and four 
plaque-to-plaque passages can still be neutralized 


by both types of antisera and are capable of pro 
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ducing in monkeys neutralizing antibody to both 
types of virus in significant quantity 

It is suggested that the combined virus represents 
a stable combination of the Type 1 and 


Type 2 antigen 


genetic 


factors 


Poliocidal Effects of Human Amniotic Fluid 


at Term. Avex |. SreicGMan and Murray M 
Lipron,* Louisville 
An interest im local immunity has led to a 


qualitative determination of y-globulin in human 
ammiotic fluid 


y-globulin and control rabbit serums mixed with 


Precipitin reactions using antihuman 


amniotic fluids indicated the presence of y-globulin 
Thereupon, anti-polio-virus titers of amniotic fluids 
simultaneously with cord blood 


collected at term 


and maternal blood serums were determined 
fluids blood 


from women with unruptured membranes who de 


free of were obtained 


livered normally at term and from a cesarean 
section Mothers’ and their babies’ cord bloods 
were also collected Amniotic fluids and the blood 


serums were tested simultaneously for neutralizing 


capacity against the three types of polovirus by 


the tissue-culture metabolic-inhibition color test 


neutral 
izing 1:2 to 
1:512 against 100 TCD» of each of the three types 


Undiluted amniotic fluids were tested for 


capacity as well as twofold dilutions 


of poliovirus. These fluids were inactivated at 56 


( for 15 minutes to 30 minutes. Twelve of twenty 
two contained neutralizing substance against Type 
l virus ranging in titer from undiluted to 1:64; 


eighteen of twenty-one fluids neutralized Type 2 
virus in dilutions ranging from undiluted to 1:256, 
virus 


and eleven of nineteen neutralized Type 3 


in dilutions ranging from undiluted to 1:64 
In cases where amniotic fluid contained neutraliz 


ing activity, the corresponding maternal and cord 


sera had neutralizing titers ranging from 1:64 to 
1:4096. In weneral, high amniotic fluid titers were 
associated with high maternal serum titers The 
highest amniotic fluid titer observed was 1:256 
against Type 2 pohovirus from a mother whose 
serum titer was 1:4096 against Type 2 virus. For 


fluid 


titers appeared constant among the three serotypes 


each mother, the ratio of the serum-amnioti 


ot poliovirus 

In one concentration experiment 50% saturated 
ammonium sulfate was used to precipitate globulin 
fluid. The 


one-tenth of the 


from an ammot« precipitate was re 


dissolved in orginal volume 
Ideally, a maximum increase of tenfold neutralizing 
activity might be expected; approximately a five 
fold increase was observed 

The protein content of amniotic fluid is reported 
to average 0.53 gm., with a range of 0 to 15 
gm. per 100 ml, while the proteim content of blood 
sera from the same patients varied from 4.07 to 7.5 


(Cantarow, A.; Stuckert, H., and 


gm. per 100 ml 


567 


1M 


Davis, R. Obst. 57:63, 1933) 


These comparative protein values would not en 


Surg Gynec ‘ 
tirely explain the discrepancy in antipolio titers 
between amniotic fluid and blood serums on a milli 
grams of protein basis. It is proposed to determine 
y-globulin quantitatively in amniotic fluid in speci 


mens titrated for poliocidal effects 


Studies of the Mechanism of Hematopoiesis: 
Relationship of the Mechanism to Leukemia. 
BERNHARD STEINBERG,* Toledo Hospital, Toledo, 


Ohio. Introduced by Witttam M. Wattact 


That hematopoiesis is under the control of some 
mechanism has been suspected by many investiga 
tors in this held. The spleen, the adrenals, and the 
liver have been implicated in various degrees, but 
the problem remains resistant to effort, with very 
little light heing shed on the nature of the mechan 
ism which produces, distributes, and maintains the 
various blood cells. In our 


previous investigations 


it was widicated aved leukocytes secrete into 
the circulation enzyme 
(labelled the 


marrow to expel leukocytes and replace those in the 


a substance, probably an 


expulsion factor), which acts on 
circulation and destroyed in the normal process of 
aging Martin, Am. J. Physiol 
161-14, Subsequent studies the 
presence held 


these 


(Steinberg and 


1950.) suggested 


ol an “antiex pulsion factor,” which 


in check exuberant expulsion. Presence of 
the 


Interpretations of the cellular changes 


factors m plasma of leukemic patients was 


investigated 
were made possible by the study of the “Hemato 
poietic Response to Provocatives” (Steinberg and 
Martin, 4. M. A. Arch. Path. 57 :227, 1954). The 
present report is an extension of these experiments 
and is concerned chiefly with the action of certain 


fractions of human and bovine serum or plasma 


om the activity of the hematopoietic tissue of the 
Specific 
the production or maturation of granulocytes or of 
Other 


hyperplasia and an increase in maturation 


hone marrow fractions selectively inhibit 


other marrow elements factors induce an 


On the 


basis of these findings a concept of a possible 


mechanism has been developed. is postulated 
that each type of blood cell is controlled by a 


One 


set 


of two hormone-like substances them 


ot 
promotes cell development and maturation, and the 
It is further 
latter 


other holds these properties in check 


postulated that damage to the substance 


allows an uncontrolled production of leukocytes 


and development of leukemia 


The Histopathologic Characteristics of the 
Liver in Congenital Atresia of the Bile Ducts. 
Danie Stowens,* Walter Reed Hospital. In 
‘troduced by Leo Greprert 
Always included in the differential diagnosis of 

persistent jaundice in the neonatal period is con 
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Diagnosis of this 


genital atresia of the bile ducts 
not uncommon disease has in the past, and to a 
large extent in the present, depended upon visual 
inspection of the structures in the porta hepatis 


This procedure, however, is 


of 


during laporotomy 


neither certain nor always safe. Other means 
ciagnosis are therefore desirable 

Since the advent of needle biopsy of the liver 
by 


produced in the liver parenchyma 1s possible 
the 


the alterations 
This 


material 


diagnosis of this malformation 


study, based upon examination of 


obtained from patients with congenital biliary 


by 


description of these changes and a classification of 


atresia biopsy and at autopsy, consists of a 


the disease into six varieties based upon the histo 
pathological characteristics 
well as dif 


The histowenesis of the disease, as 


ferential diagnosis, 1s also considered 


The Significance of Cytopathogenic Agents in 
Epidemic and Sporadic Diarrhea of Infancy. 
S. Srucperc, Wore W. Zue.zer, 

Pace,* Michigan 


and 
Rosert H 
During the past few years research m ciarrheal 


disease m mfants has revealed the etiologic role 


These 
the 


the institutional epidemics that have 


of the enteropathogeni« serotypes of coh 


organisms appear to he causative agents in 


majority ot 


heen studied and account for approximately 25% 


ot 
Children’s Hospital of 


1955 


459 sporadic cases of diarrhea admitted to the 
Michigan for treatment in 


In our efforts to further delineate the etiologic 


significance of kk. coli as well as the possible role 


of viral agents in epidemic and endemic diarrheal 


disease, the incidence of cytopathogenic enteric 


viruses was investigated in the infants involved in 
to ()127 


nuologic and bacterial studies of 60 cases occurring 


an epidemic due coli The epide 


over a period of four months have been reported 


From these, stool specimens were obtained from 
each infant during the acute phase of the disease 
hundred twenty 
20 
each could be tested for cytopathoyvemic agents in a 


ot 


and during convalescence, One 


seven specimens were preserved at until 


tissue culture systems—monkey kidney 


Hela Detroit-6 
epithelial-like cells. From 


variety 


cells and and strains of human 


these specimens from 
infants ranging in age from a few days to 4 weeks, 
it is of Significance that no cytopathogenic agents 
could be recovered. These results demonstrate 
that viral agents did not play an etiologic role in 
by E 127 :Bs. Forty 
the sporadic cases occurring im infants 


have 


an epidemic caused coli 


seven oft 


in age from 2 weeks to 6 months 


thus 


ranging 


been studied far. Krom these, three cyto 


pathogenic agents have been recovered 

Data on the isolation and identification of these 
agents and their relationship to enteric viruses and 
to diarrhea will be discussed 
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The Effect of Desoxycorticosterone Acetate 
(Doca) on Water and Electrolyte Distribu- 
tion. A. Y. Sweer,* M. F. Levirt,* and H. L 
tiopes, Mt. Sinai Hospital, New York. 
Previous evidence has indicated that in dog and 
man the administration of adrenal hormones effects 
a temporary shift of sodium, chloride, and water im 
iso-osmotic proportions into the extracellular fluid 
Chis conclusion was based on the assumption that 
inulin afforded a reliable measure of the volume 
of the fluid phase of the extracellular compart 
ment. It has been contended that after the admin 
istration of adrenal hormones a molecule like inulin 
might enter areas from which it was previously ex 
cluded. In this event, the increased volume of distri 
bution of inulin would not reflect an expanded 
extracellular volume but rather a change in tissue 
To test the validity of the 


were re 


permeability to mulin 
similar 
In this protocol inulin spaces 


original conclusion experiments 


peated in monkeys 


before and after five days of 


were measured 
desoxycorticosterone acetate 


As in the previous experi 


administration of 
( Doca) 


ments 


to monkeys 


cited, the animals were maintained on a 


intake so 


ould 


that any expansion of the 


not be attributed to 


low-salt 


retention 


inulin space 


of salt. In these experiments, however, sodium, 
chloride, potassium, and water content of muscle 
were studied in control animals and in_ those 
subjected to Doca administration. Tissue electrolyte 
composition was measured to determine whether 


the expanded inulin space would be associated 
with a comparable increase in sodium and chloride 
content of muscle. Such a correspondence would 
strongly favor the hypothesis that the extracellular 
volume had actually Alternatively, it 
would be difficult to accept the presence of an 


expanded extracellular volume without a propor 


increased 


tional increase in the salt content of muscle 

It has been shown that following specific stimul: 
sodium and chloride of certain solid-phase extra 
cellular tissues contribute to the electrolyte content 
of the extracellular fluid. Accordingly, the electro 


lyte and water composition of bone and tendon 


were measured in both control and hormone-treated 
monkeys 

Data will be presented which will show con 
that a true increase in extracellular vol 
ume Doca The 


effect of Doca upon the electrolyte composition of 


lusively 


occurs following administration 


hone and tendon will be presented 

Muscle Nucleotides: Quantitative Isolation and 
Measure by Procedures Appropriate to Radio 
chemical Investigations on Small Tissue 
Samples. K. K. Tsupor* NaTHAN Ep 
Cornell. Introduced by May G. WiLson 
\ systematic development of appropriate analyt 


and 


ical techniques was carried out prior to investiga 
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tion of the role of nucleotides in the contractile 


Methods 


processes of cardiac and striated muscle 


were developed for the quantitative isolation and 


measure of nucleotides by procedures yielding 
radiochemically pure products, using small excised 
muscle (of the order of 100 


Heretofore existing methods (i. ¢, 


muscles and strips 
mg. ot tissue) 
anion-exchange column chromatography) did not 
allow fractionation of these compounds in small 
quantities and in radiochemically pure form 
Methods have been developed for preliminary 
quantitative isolation of the nucleotides as a group, 
free for the most part from tissue contammants 
and in high radiochemical purity, followed by mi 
crofractionation by two-dimensional paper chroma 
tography (leading to apparent radiochemically pure 
Details isolation pro 
cedures, measuring 
quantitative absorption and radioactivity measure 


paper will be 


products ) concerning the 


devices, and procedures tor 


nucleotide deposits im 
In addition to the familiar adenine nu 


other 


ments of 
des« ribed 
cleotides, several unknown as well as many 
been detected as normal 


cells. The 


known nucleotides have 


components of muscle techniques as 


developed for the isolation, and 
measure of nucleotides can be applied effectively as 
muscle and to various 


well to tissues other than 


problems relating to these compounds 


Further Studies of Idiopathic Hypoglycemia. 
Ropert A. Utstrrom and S. J. SANPFILIPPO,* 
Minnesota 

suffering trom 


McQuarrie et 


Previous studies of children 


chronic idiopathic hypoglycemia by 


al. have demonstrated the usefulness of adreno 


maintaining the blood 


long periods 


corticotropic hormone in 


values at normal levels over 


The present investigation is an attempt 


sugar 
of time 
to define more precisely the mechanisms responsi 
those which in 


ble for the hypoglycemia and 


fluence its amelioration by this therapy 

Ten children ranging in age from 2 months to & 
Seven 
earlier 


years have been studied by present methods 
included in 


associated 


children have been 
reports. All have had 


with measured low levels of circulating glucose, but 


of these 
several seizures 
the ten children demonstrated no fasting 
during 
the two- to three-week period of this study. Only 
corticotropin 


three of 
blood sugar levels below 50 mg. per 100 cx 
one of the children was receiving 
at the time of the studies, and no steroid values 
are included on this child. Six of the remaining 
patients were receiving small daily dosages of &' 
cortisone at the time of admission to these studies 


This 


period 


therapy was discontinued for the study 
A wide variation was found in the circulating 
17-hydroxycorticosterone levels (method of Nelson 


The range of control & a. m. blood 


and Samuels) 


A. M 
levels in mine patients was from to 
per 100 ml. (n=20), with a mean value of 16.3yg. 
and median of 184yg. per 100 ml. Although the 
lowest blood steroid values were found in those pa- 
the problems and 


from the 


most severe 


hypoglycemia, 
verse was not true, and an inverse correlation of 


tients presenting 


symptomatology con 
blood sugar and steroid concentrations was not a 
consistent finding. Kegardless of control level of 
blood 17-hydroxycorticosteroids, a rise occurred in 
all after 
ministration 
the degree of change in blood level was present 
116% to 350% of 
levels were seen, resulting from a range of rise in 
absolute values of 5.0ug. to 28.lyg. per 100 cc. The 
absolute change in blood level showed no correla 


patients two hours intramuscular ad 


of corticotropin. A wide range in 


Increases of from initial blood 


tion with the control level. Dosage and route of 


undoubtedly 
Never 
well as measurements 
that the 
stimulation 


ol corticotropin 


the 


administration 
tor 


theless, from these data as 


counts some ot variability noted 


of urinary steroid responses, it appears 


to exogenous 
that 


adrenal cortical response 


is quantitatively equivalent to of normal 


children 
aleohol administered intra 


H vdrocortisone was 


venously to eight of these children over a 30-minute 
(1 meg 

of blood 
measured at timed intervals hourly 
The of 


corticosteroid 


period per kilogram of body weight) 


Levels 17-hydroxycorticosteroids were 


for four hours 


rate disappearance of free 17-hydroxy 


from the blood is a reflection of the 
combined rates of metabolic changes and excretion 
of the mjected steroid and thus is a general guide, 
only, to the rate of tissue metabolism of this com 
In 
disappeared from the blood in a logarithmic fashion 
The “half-life” of the 


circulation found 


pound five of these children free steroid 


when plotted against time 


injected steroid in’ the was to 


range from 57 to 120 minutes in these children 


A ond 


was mace 


such series of hydrocortisone-loading 


tests in the same patients with a pre 


ceding intramuscular injection of epinephrine (0.03 
meg The 
half-life under these conditions ranged from 72 to 
120 minutes 
than the mean normal 
that a 
demonstrated 


per kilogram) circulating free steroid 


Although the disappearance rate was 


slower rate tor age, we do 


not feel significant difference has been 


Cochrane et al. that the 


by 


ingestion of L-leucine as the free amino acid (0.15 


Following a report 


per kilo 


ym. per kilogram) or in casem (15 gm 


attacks of hy y™ “wlycemia, 


gram) may precipitate 
these children have been tested with both 
substances alone. Normal 
children blood 
when tested during the two-hour period after oral 


Four 


seven ot 


and three, with casein 


have shown a slight rise of sugar 


administration of the amino acid or protein 
of these hypoglycemic children have shown definite 
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in blood 


decreases levels following both 
L-leucine and casein ingestion. A fifth child, who 


was receiving corticotropin at the time of testing, 


sugar 


was found to have a decrease of blood sugar from 
100 hour after 
L-leucine ingestion, and from 46 to 32 mg. per 100 
cc. after casein feeding. Since a diet high in pro 
tein has been commonly prescribed for hypogly- 


to mg. per cc. m one 


cemic patients, a reevaluation of this practice seems 
Postprandial may, at 
explained in this way of the 
children showing hypoglycemic to | 
leucine are being given diets containing minimum 
nutritional this 
acid, and an attempt to evaluate the importance 
their carbohydrate 


hypoglycemia 
Two 


necessary 
times, be 
responses 
amino 


requirements of essential 


of this mechanism in over-all 


metabolism is being made 
The Dynamics of Exchange Transfusion with 
Respect to the Removal of Bilirubin. = V 1cror 
C. VAUGHAN III and Frouzanven B. 
Temple 
Serial determinations of levels of serum bilirubin 
before and after exchange transfusions and multi 
ple exchange that 
third to one-fourth of the total body bilirubin is 


transfusions indicate only one 


available for removal by this technique as it is 


Crude estimates indicate that 
40% 50% 


usually carried out 


the 


to ot 


bilirubin space approximates 


body volume 
The transfusion 
removing of the 


hyperbilirubinemia depends upon the 


of exchange 


from the body 


effectiveness 
bilirubin infant 
with inter 
action of a number of factors, including the amount 
of blood the the the 


speed with which the transfusion is performed, and 


transfused, size of infant, 
with which equilibrium is reached in 
between the 


Mathematical ex 


the rapidity 


the distribution of bilirubin vascular 


and extravascular compartments 
pressions have been derived which lead to consistent 
descriptions of observed phenomena 

The for the 


implications of these observations 


optimal use of exchange transfusion will be dis 


( ussed 


Influence of Prior Active Immunization on the 
Presence of Poliovirus in the Pharynx and 
Stools of Family Contacts of Polio Cases. 
Paut F. Wenece,* Racen Reicuerr,* Ory 
CARBONARO,* and BerNnarp Portrnoy,* State 
University of New York, Syracuse. Introduced 

by J. Rich Monp 

In an attempt to further evaluate the influence 

the 


infection, 


of active poliomyelitis immunization upon 


epidemiology of inapparent poliovirus 


quantitative determinations of virus excretion have 


heen attempted Laboratory data were obtained 


from 67 persons. Twelve represented clinical 


paralytic poliomyelitis cases, confirmed by isolation 
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and typing of polioviruses in cultures of monkey 
kidney cells. The remaining 55 persons were family 
contacts, of whom 14 had been immunized prior 
to the onset of the index case 

Stool 
lected for virus isolation from family contacts 
throat 


were col 

The 
uniform 
after 


samples and throat secretions 


secretions obtained by a 


3-day 


hospitalization of the index case 


were 


technique at intervals for 12 days 


Polioviruses were present in the feces of 8 of 


the 14 previously immunized children and in 16 


of 23 
isolated from 29 of 50 family contacts of all ages 


unimmunized children. Polioviruses were 


Che distribution of fecal virus titers was similar 


in the two groups of children 

rhere were 3 of 52 pharyngeal cultures from the 
previously immunized group which yielded polio 
15 of 88 cultures from unimmunized 


virus, while 


children were in high titer (x 
3.92; P<0.05) 


infections previous immunization may influence the 


many 


It would appear that in inapparent 
presence of poliovirus in the pharynx without 
preventing or altering virus multiplication in the 
intestinal tract 

Other features were a decline in the 


frequency oft 


interesting 


virus isolation with increasing age 


and the absence of an association between tonsil 


lectomy and virus in the pharynx. Only one person, 


an adult, failed to have demonstrable homotypi 


neutralizing antibody in the second serum sam 


ple, thus demonstrating again the uniformity of 


transmission of these agents in family groups 


Experience with Combined  Corticotropin- 
Mechlorethamine (ACTH-Nitrogen Mustard) 
Therapy of Lipoid Nephrosis. 1). West, 

the use of combined 


After favorable 


corticotropin and mechlorethamine therapy in the 


reports of 


treatment of nephrosis from Viola Startzman and 
Robert Mercer, of the Cleveland Clini 
this 


Foundation, 


form of treatment was instituted at the Cin 
cinnati Children’s Hospital in December, 1955, as a 
substitute for intermittent cortisone therapy. Treat 
ment has been with courses of cortisone or, more 
for albuminuria only, adding 


otten, corticotropin, 


on occasion mechlorethamine at end of a 


corticotropin course. Evaluation of therapy has 


been by records of daily urine analyses for al 


bumin kept by the parents and the hospital 


Initially mechlorethamine (0.1 mg. per kilogram 


6th, 


course ot 


intravenously ) given on the 
Kh 10-day 
In patients who had been subject to 


per day was 


7th, &th, and days of a 


corticotropin 
repeated exacerbations and who had been treated 
in the recent past with large amounts of cortico 
cortisone, 


tropin or this regimen produced remis- 


sions which were 10 to 12 times as long as would 


be predicted from previous experience with these 


patients. On the other hand, in patients with new 
nephrosis, or with old mild nephrosis, who had 
recently had no corticotropin or cortisone, this 
regimen did not influence the course of the disease 
and albuminuria returned quickly. Because the 
duration of the remission appeared to be related 
to the extent of corticotropin or cortisone “prim 
ing” prior to the use of mechlorethamine, mechlor 
ethamine therapy has subsequently been used only 
on patients who have had 15 to 23 days of corti 
cotropin therapy during the preceding month. Of 


seven courses of mechlorethamine which have 


been preceded by 20 or more days of corticotropin 
therapy during the previous 30 days, all have 
resulted in long remissions; of 


ceded by 15 to 17 days of corticotropin two have 


four courses pre 


resulted in long remissions 


In addition to producing long remissions, com 


bined therapy has two other advantages. |. Insti 


tution of mechlorethamine injection alter six or 


more days of corticotropin therapy regularly pro 


duces a remission, even in patients who have 


required long courses of cortisone of 
diuresis. Of 14 


discernible 


previously 
corticotropin for episodes of 


without renal 
damage, remissions occurred im all after 


2 Combined therapy 


albuminuria m patients 


mstitution 
of mechlorethamine therapy 


appears to reduce the severity of the disease im 


that 


it usually 


when albuminuria does subsequently appear 


responds to shorter courses of cortico 
tropin or cortisone than were required previously 


In summary, corticotropin-mechlorethamine 


therapy, properly used, appears to be a wreat aid 
in the handling of the patient with severe nephrosis 
who has frequent exacerbations and/or is relatively 
refractory to corticotropin and cortisone therapy 
In such a patient, a diuresis almost always occurs 
when mechlorethamine is combined with cortico 
tropin and if sufficient corticotropim has been given 
the probability is great that the remission will be 
It is possible that combination of 


relatively long 


mechlorethamine with other dosage or schedules 


of corticotropin, or with cortisone, would be more 
than the 
treat 


effective in producing long remissions 


regimen described No untoward effects of 


ment have been observed to date 


Rotanp G. West 
MILirr,* 


Maple Sugar Urine Disease. 
Josern DAancts 


New York 


A familial disease characterized by a maple sugar 


and SHELDON 


odor to the urine, central nervous system symptoms, 
and early death has been previously described by 
Menkes 14:462, 1954). We 


have studied a patient who died at 20 months, the 


and others (/’ediatrics 


longest survival on record. Amino acid analysis 


of a urine and of a blood sample obtained during 


the last weeks of life revealed an abnormal pattern 
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AM 


‘The three branched chain amino acids——valine, leu 


cme, and isoleucine— were greatly elevated, whereas 


threonine, serine, and alanine were exceptionally 


low. There was also an elevation of methionine 


and a decrease in the cystine in the plasma 
G. 


NASH,* 
In 


Aminonucleoside Nephrosis in Rats. > 
Witson,* Jupirn Prerrer,* 
and Water HeyMANN,*® Western Reserve 
troduced by SAMUEL 
renk, 


desc ribed a 


Metcott 


induced by 


have 
the 
daily subcutaneous injection of the aminonucleoside 


Antonowicz, Craig, and 


renal disease im rats, 
simulates the nephrotic 


We this 


Observations have been made upon the latent 


of puromycin, which 


syndrome children have confirmed 
work 
period which characterizes the delayed onset of this 
disease. It can be shortened or lengthened by in 
creasing or decreasing the dose, and the interpre 
tation of this delay as a latent period is evident 
the that the 


administration of a single large dose, there is still 


irom observation after Intravenous 


a delay of tive days before the onset of proteinuria 


If rats survive the initial disease, they all re 


cover, Subsequent readministration of the amino 


nucleoside produces a chronic renal disease 


manmitested by proteinuria, hypoproteinemia, and 


hyperlipenua, with progression to death in three to 


six months from chronic renal failure with 


hypertension and azotemia 
\s 


neither 


in the nephrotoxic serum disease im rats, 


corticotropin effective 
the 


cortisone had apparently no beneficial effect upon 


hor cortisone was 


m preventing amimonucleoside disease, and 


the chronic disease 


The development of this nephrotic disease is 


restricted to rats. We have not succeeded in pro 
aminonucleoside 
The 
9(3-amino-3-desox y-D-ribosyl )6-di 
Neither 


J-amino-D- ribose 


dueing renal disease with m 


mice, guinea pigs, rabbits, and dogs amino 


nucleoside is 


methyl aminopurine the 6-dimethy! 


amino-purine, nor the (Stern; 


(ndez) produces renal disease in the rat. It, there 
lore, seems possible that the failure to produce a 
nephrotic syndrome by aminonucleoside administra 
tion to mice, guinea pigs, rabbits, and dogs depends 
upon the ability of these animals to hydrolyze this 
compound, an ability which rats may not possess 
Experiments to substantiate this hypothesis will 


be discussed 


The Effects of 2,4-Dinitrophenol on Respiration. 


Ropert W. Winrers,* T. F. |. R 
Ciapr,* and L. G. Wetr,* North Carolina. In 
Netson K. Orpway 


2,4-dinitrophenol 


troduced by 
The (DNP) is 


known to produce an increase in metabolic rate and 


substance 


“a concomitant imecrease in pulmonary ventilation 
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This hyperventilation has been assumed to arise 
from chemical stimuli secondary to the accelerated 
metabolic rate. Data which raise questions about 
this assumption have been collected in the course 
the effect of DNP on 


Dogs were given 


of other studies of renal 
tubular reabsorption of water 
DNP, 5 10 mg. per kilogram intravenously 
Marked hyperventilation began immediately and 


Arterial blood, sampled 


to 


hours 
140 injection 
rise in pH fall in pCO, 
pH and CO, content corrected 


continued several 
minutes after of 


and 


before and 5 to 
DNP, 
(calculated from 
to 38 C) in every instance, before any sigmficant 
change in body temperature. Mean maximal changes 
dogs, expressed as be 
were pH 7.385/7.490, pCO. 


Eight animals under anesthesia 


showed a 


unanesthetized 
fore/after DPN, 
37.3/29.0 mm. Hg 
showed changes of sumilar magnitude 

DNP thus induces such marked hyperventilation 
that alkalosis It is suggested 
that ot 
simply secondary to increased production of COs 


im four 


respiratory results 


this degree hyperventilation cannot be 


but probably represents as well a direct effect of 
DNP upon the respiratory center or its peripheral 
afferent connections 

Studies of the sensitivity to pCOs and hydro 
ven-ion concentration were carried out im five 
anesthetized dogs during inhalation of various con 
centrations of COs. In all instances the slope of 
the curve relating ventilation to either pCOs or 
H* concentration was increased after administration 
mg. per kilogram of DNP 


this effect occurred without any significant imerease 


of 5 Furthermore, 
in body temperature 

These studies demonstrate the following similar 
ities between the effects of DNP and of salicylate 
(1) 
COs production; (2) an even greater increase in 


upon respiratory metabolism an increase in 
ventilation, so that the arterial pCO, falls, and 
(3) an increase in the sensitivity of the respiratory 
mechanisms to pCO, and H*. The possible re 
lationship of these findings to the known effects of 
in cellular metabolism will be dis 


these agents 


cussed 


Controlled Study of Three Methods of Prophy- 
laxis Against Streptococcal Infection in a 
Population of Rheumatic Children: I. Strep- 
tococcal Infection and Recurrences of Acute 
Rheumatic Fever in the First Two Years of 
the Study. Harrison F. Woon,* Gene H. Stor 
LERMAN,* AtvaAN R. Fernsrern,* Hirscu 
riecp,* Jerome H. Rusorr,* ANGeLo TARANTA,* 
and Raymonp C. Haas,* Irvington House, Irv 
ington-on-Hudson, New York, and New York 

Horr Jr 


Four hundred children with unequivocal histories 


University. Introduced by L. E 
of rheumatic fever are being followed in a care 
fully study 
incidence of streptococcal infections and rheumatic 


controlled five-year to determine the 


SOCIETY TRANSACTIONS 
ditterent 


In addition, the study is observing the 


recurrences under three prophylacty 
regimens 
natural history of rheumatic fever and rheumatx 


heart recurrent 


disease in the proven absence of 
streptococcal infections 

The patients were randomly allocated into three 
statistically comparable groups, with the following 
treatment schedules: (1) 
day by mouth in a single dose; (2) oral penicillin, 
200,000 units per day 
hour breakfast 
1,200,000 units in 2 ml 


injection 


sulfadiazine, 1.0 gm. per 


in a single dose, one-half 
he fore (3) benzathine penicillin, 


by monthly intramuscular 


When 


B-hemolytic streptococci were found in the routine 


Every patient was seen in clinic monthly 


monthly throat cultures, they were grouped with 
an antiserum to the Group A Streptococcus. Serum 
from each patient was routinely taken bimonthly 
for ASO determinations. Whenever an elevation 
was found in the routine titer, a serial determina 
tion of antistreptolysin O, of antistreptokinase, and 
of antihyaluronidase was carried out 

Che present data report the relative effectiveness 
of the prophylactic regimens of the first two years 
ot the 
at the 


the second, and the two completed years encom 


There were 310 patients in the study 
first year and 384 at the end of 


study 
end of the 


passed 6812 patient-months. During this time a 


total of 95 streptococcal infections were found in 
year and 55 


87 patients—40 infections in the first 


in the second. The over-all infection rate for the 
two years was 1.4/100 patient-months. The strep 


tococcal infections were numerically distributed 
among the three prophylaxis groups as follows 


benzathine penicillin 15, oral penicillin 36, sulfa 
diazine 44 

In the first two years there were 13 recurrences 
fever, of which 2 were mam 


The 


children 


of acute 
fested as chorea only 13 recurrences 
15% of the 87 


more streptococcal infections, and were noted m 


repre 
sented who had one of 
9 patients receiving oral penicillin and in 4 re 
ceiving sulfadiazine. There were no recurrences im 
the patients receiving benzathine penicillin 

1 he 
penicillin may be an inherent property of the medi 
be due solely to the fact that it 


present apparent superiority of benzathine 


cation or may 
assures prophylaxis maintenance, since it is given 
Further investiga 
fidelity 
which oral prophylaxis is taken and the occurrence 


by injection rather than orally 


tions will attempt to correlate the with 


of streptococcal infections. No significant incidence 


of drug sensitivity has heen observed in the first 


two years of the study, but its possible future 


development must be considered before conclusions 


are drawn at this time 


Neonatal Meningitis. M. Ziai* and K HAG 


certy,* Harvard. Introduced by 


meningitis during the first month of 


When it occurs, however, early diag 
and the 


Bacterial 
life is rare 
ditheult 


stated to be poor 


nosis is prognosis is generally 


The literature consists only of small series ot 


cases. In order to elucidate some clinical facts, 


useful in early diagnosis of this disease, we under 
took to 


such case records available to us 


analyze the relatively large number of 
at the Children’s 


Medical Center, Boston, and The Boston Lying-in 
Hospital 
Fifty 


exclusive of 


consecutive cases ot purulent 


those with obvious central nervous 


system malformations, occurring durine the first 


month of life were reviewed. These were seen 


over approximately a 20-year period 


The 


coliform 


confirmed the 


analysis predominance ot 


organisms as the commonest 


agent. Boys were affected twice as commonly as 


virls; yet the case fatality rate was similar m 


both sexes 


The most relevant single factor was abnormal 


pregnancy or delivery, which occurred im two 


thirds of the cases 


Clinical findings were vaned and nonspecitie, 


lethargy, poor feeding respiratory symptoms, 


convulsions being the commonest 


Aside 


these 


vomiting, and 


points in the history from the general 


poor appearance of patients, specific signs 


of meningeal irritation or tense, bulging fontanelles 
than one-third of the 


were each present im less 


cases. In several patients these nonspecihc signs 
and symptoms did not suggest the diagnosis and 
several days elapsed before examination of cerebro 
spinal fluid was attempted 

The white cell count in the peripheral blood was 
variable and of little help diagnostically 

Mortality has remained high even with the use 
Follow-up of the survivors mdicates 


but this 


of antibiotics 


that an excellent recovery can occur, 


is dependent primarily on early diagnosis and 
institution of therapy 
Other 


to the pathogenesis, diagnosis, and therapy of neo 


factors elicited m this analysis relating 


natal meningitis will be discussed 
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Case Reports 


Proteus Meningitis 


Report of a Case in a Newborn Caused by Proteus Mirabilis 


HYMAN C. TOLMAS, M.D., and JACQUELINE WINTER, M.D., New Orleans 


Meningitis due to Proteus is a relatively 


rare entity, its incidence in the newborn 
period being extremely low. In a review 


McKee,! 


had been only 18 reported Cases UD to 1044 


of the world literature by there 


were described 


Since 1952 there 


An additional five 
between 1944 and 1952.25 


has been no reported case of Proteus menin 


CASES 


gitis in the neonatal period 

Proteus mirabilis is thought to be a fairly 
common inhabitant of the gastrommtestinal 
tract; yet in a review of the literature it 
that 


ported a case of 


was found there has never been re 


meningitis due to. this 
organism, 

The following is believed to be the first 
case of this type of meningitis to be pre 
sented in the American literature 


Report of Case 


The patient, a full-term infant delivered 
on March 26, 1957 and 

and Birth 
(4020 em.), and the baby 


Routine newborn 


Was 


Labor delivery were 


spontaneous uneventful weight 
Ib 


to be in apparently good health 


Was 


6 oO7 was found 
care (cord ligation, penicillin ophthalmic ointment, 
and vitamin K) was administered 

On the fourth day of life, the patient's tempera 
ture spiked to 103° F 
Physical 


except tor 


and he became irritable 
this 


time was negative 


The 


were 


examination at 
evidence of a umbilicus 
possibilities of septicemma and/or meningitis 


considered. Blood for culture was drawn; the 
spinal fluid was cloudy, with a cell count of 8400 
pet ot 
polymorphonuclear 11%, 


demonstrated 


cubic millimeter, which were 


and lymphocytes 


pleomorphic 


cells 


Smear of the spinal many 


gram-negative bacilli Chemistry 


Received for publciation May 23, 1957; accepted 
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studies revealed a protein level of 210 mg., chlo 
ride level of 726 mg., and glucose of 41 mg. per 
100° 

The 


count of 


blood cell 


hemo 


blood picture disclosed a_ red 
4,990,000 per cubic 
15.8 gm. (109%), and white blood cell 
6800 per 
lymphocytes, 46% segmented cells, 11% stab cells, 
13% time was 5O 
seconds, minutes 41 
specific 


millimeter, 
globin of 
millimeter, with 


count of 


and monocytes Bleeding 


ard time was 4 
The urine 
LOO; 
The 


hyalin and finely 


clotting 


seconds was amber, with a 


gravity of sugar, 14+, and a trace of 


albumin microscopic examination showed 


many granular casts 


An infusion of 5% dextrose in water for im 


jection was started, and the was given 


1,000,000 
hydrostreptomycin 150 mg 


patient 


units of penicillin intravenously, di 
intramuscularly, and 
(Chloromycetin) 200 mg. intra 


Five hundred thou 


chloramphenicol 
muscularly as initial therapy 
sand units of penicillin and 50 mg. per kilogram 
chloramphenicol and of di 


of body weight of 


hydrostreptomycin were given as mammtenance 


therapy 

Blood and spinal fluid cultures yielded P. mira 
bilis. Sensitivity studies demonstrated that this 
organism was resistant to chlortetracycline ( Aureo 
mycin), erythromycin, chloramphenicol, penicillin, 
polymyxin B, oxytetracycline (Terramycin), car 
tetracycline, oleandomy 


bomycin ( Magnamycin), 


cin ( Matramycin), methenamine mandelate 
( Mandelamine), sulfisoxazole (Gantrisin), and sul 
phenylazo-diaminopyridine hydro 


fisoxazole plus 


chloride (Azo Gantrisin), but it was sensitive to 
dihydrostreptomycin in concentrations of 5y, 10y, 
and 30y; to My, 


(Albamycin) in concentration of 100y 


neomycin, and to novobiocin 

Penicillin was discontinued and novobiocin (100 
mg. per kilogram) was started on March 30, 1957 
The patient remained afebrile for four days follow 
102 F on only 


Except for having hyperirritability, 


ing onset, having a temperature of 
one occasion 
when manipulated, the patient remained clinically 
and 


well retaining all 


He was given periodic doses of pheno 


asymptomatic, sucking 


feedings 


PROTLUS MENINGITIS 


barbital (Luminal) sodium for irritability. On 
the third day after institution of therapy physical 
examination bilateral catarrhal otitis 


media, which had not been evident previously 


On April 4, 
culture was negative 
closed a hemoglobin of 19.6 gm., hematocrit value 
ot 62%, and a white blood cell 21,800 
per cubic millimeter, with 58% lymphocytes, 13% 


stab cells, 18% segmented cells, 2% monocytes, and 


revealed a 


1957 (sixth day), a repeat blood 
Follow-up blood study dis- 


count ol 


9% eosinophils 

Chloramphenicol was discontinued on the seventh 
April 8 1957 (10th day) spinal tap 
showed clear fluid with a cell count of 19 white 
Culture was negative 


day (on 


blood cells, all lymphox ytes 
A left was performed on this day, 


and al 


myringotomy 


small amount of serous fluid was obtained 


Culture of this exudate was negative 


Dihydrostreptomycin was discontinued on April 
10, 1957, after the patient had been afebrile for 
days. Tympanotomy of the right ear was 
April 11, 1957, with no exudate 


eight 
performed on 
present 

The 
apparently 


1957, 


April 12, 


residual 


patient was discharged on 


well and with no evidence of 


Comment 


rhe rarity of this type of meningitis is 
well brought out by Carson and Koch's * 
report of only 1 case of Proteus meningitis 
in 354 cases of purulent variety over a 


Approximately two 


period of 10 
thirds of the cases reported in the literature 


yea rs. 


were secondary to otitis media or mastoid 
itis.”* It occasionally occurs as a complica 


tion of septicemia from a focus of infection, 


usually in the genitourinary tract.” How 


ever, in the case presented here, it is felt 
that the otitis evident on the third day was 
secondary to the septicemia It is our belief 
that the organism causing the septicemia 
and meningitis may have been introduced 
by way of the umbilicus, but this was not 
cultured initially 

to determine the source of 
cultures 


In an effort 
infection, blood, 
were taken 
was found to be present in abundance in the 


urine, and stool 


from the mother. P. mirabilis 


stool. This case demonstrates well the im- 


portance of suspicion of meningitis and 


septicemia in the newborn infant in spite 


of the 
symptoms of meningeal infection 


absence of neurological signs and 


Tolma H inter 


The use of streptomycin in the treatment 
of Proteus meningitis has materially reduced 
the mortality and morbidity rate. Before the 
advent of this antibiotic, therapy chiefly 
consisted of mastoidectomy, sulfonamides, 
bacteriophages, and vaccines.'*" Darnley 
reported a cure of a case of Proteus menin 
gitis with chloramphenicol and streptomycin 
Because of the improbability of attaining 
a therapeutic blood level of 1L00y of novo 
biocin, we are of the opinion that dihydro 
streptomycin was chiefly responsible for 
curing this patient. 


Summary 


A case of septicemia and meningitis in a 
newborn infant caused by Proteus mirabilis 
is presented 

his is the only case of meningitis due to 
this specific organism reported in the litera 


ture 


A review of the literature is given 
2049 Metairie Rd. (20) 
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News and Comment 


SOCIETY NEWS 


The Society for Pediatric Research.—Jhe meeting of the Society tor Pediatric Ke 
search was held on June 19-21, 1957, at Carmel, Calif. The officers for 1957 1958, 
elected at the June 19 meeting, are as follows: President, Dr. Edward L. Pratt, Dallas, Texas; 
Vice-President, Dr. Alexander Nadas, Boston; Secretary-Treasurer, Dr. Sydney 5S. Gellis, 
Boston 

Members of the Council are Dr. Robert A. Aldrich, Seattle; Dr. Robert Cooke, Baltimore ; 
Dr. Wallace MeCrory, Philadelphia; Dr. John Osborn, San Francisco; Dr. Robert Slater, 
loronto; Dr. Clark West, Cinemmnats 

New members elected at the June meeting of the Society are as follows: Paul Adams Jr., 
St. Paul; Ray ¢ Anderson, Minneapolis; Henry W taird, Haverford, Pa.; William A 
Blanc, New York; Charles W. Daeschner Jr, Houston, Texas; Robert W., Deisher, Seattle ; 
Alan K. Done, Salt Lake City; Mary A. E. Engle, New York; Donald Fraser, Toronto; 
Keli Gold, Cleveland; Gustavo Gordillo, México, D. F.; Burton }. Grossman, Chicago; Charles 
Kennedy, Philadelphia; Barbara M. Korsch, New York; Loren G. MacKinney, Pittsburgh ; 
|. Gordon Millichap, New York; M. Lois Murphy, New York; Arthur Parmelee, Pacific 
Palisades, Calif.; Robert Parrott, Washington, D. C.; William E. Segar, Indianapolis; James 
Bt. Sidbury Ir, Baltimore; Alan C. Siegel, Winnetka, [l.; Thomas Sisson, Rochester, N. ¥ 
Mildred Stahlman, Nashville, Tenn.; Avron Y. Sweet, New York; R. Janet Watson, Brooklyn ; 
Paul F. Wehrle, Syracuse, N. Y.; William B. Weil Jr, Cleveland Heights, Ohio; Robert W 
Winters, Chapel Hill, N. C.; James A. Wolff, New York; Stanley Wright, Los Angeles 


Che 1958 meeting will be held on May 6 and 7 at Atlantic City, N. | 


PERSONAL 


Dr. Katherine Dodd. Vr. Katherine Dodd has been appointed Dis 
tinguished Professor of Pediatrics, University of Louisville School of Medi 
cine, effective August, 1957, it was announced by Alex J. Steigman, Chairman 
of the Department. Dr. Dodd is retiring as Chairman of the Department at 
the University of Arkansas, which she has served for the past five years 
Previous to this, Dr. Dodd taught at the University of Cincinnati for nine 
vears after teaching pediatrics at Vanderbilt for eighteen years 
"As Distinguished Professor, Dr, Dodd will be free of administrative detail 
and able to bring to bear her rich experience in the teaching of clinical pedia 
trics upon the undergraduate students and the twenty-one house officers of 


the depat tment 
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Abstracts from Current Literature 


American Journal of Medicine, New York 


22, No. 3 (March) 1957 


Chlorpromazine Jaundice: Analysis of 22 Cases. J. Lawrence Werther and Burton I. Korelitz p. 351 
Blood Carotene im Steatorrhea and the Malabsorptive Syndromes lulius Wenger, Joseph B. Kirsner, and 
Walter L. Palmer.—p. 373 
Hazard of Severe Infections in Splenectomized Infants and Children. Carl H. Smith, Marion Erlandson 
Irving Schulman, and Gertrude Stern.—p. 390 
The Effect of Massive Prednisone and Prednisolone Therapy on Acute Leukemia and Mahgnant Lymphomas 
Helen M. Ranney and Alfred Gellhorn.p. 40 
Current Views on Pathogenesis and Therapy of Rheumatic Fever. Combined Staff Clinics p. 422 
Fifteen Years’ Experience with Staphylococcus Septicemia in a Large City Hospital: Analysis of 
m the Cincinnati General Hospital 1940 to 1954. Rodman Wilson and Morton Hamburger p. 43 
Scarlet Fever: Results of a Controlled Study of 609 Patients Treated with Penicillin and 


Alfred C. LaBoccetta, Morton Rosenberg, Susanna Harris, and T. N. Harris... 458 


22, No. 4 (April) 1957 


Electrolyte Studies in the Respiratory Paralysis of Poliomyelitis. A. E. Thompson.—p. $49 

The Relationship Between Pulmonary Infarction, Cor Pulmonale and the Sickle States. Kenneth M. Moser 
and James G. Shea.p. S6l 

Diagnosis of Ostium Primum Defects of the Atrial Septum \. Calhoun Witham and Robert G. Ellison 
p 

Deficient Thromboplastin Formation in Man. Mare Verstraete and J. Vandenbroucke p 624 

The Course and Prognosis of Reticuloendotheliosis (Kosinophilic Granuloma, Schiller-Christian Disease and 

Letterer Siwe Disease): A Study of 40 Cases. Mary Ellen Avery, John G. McAfee, and Harriet G 


p. 


Hazard of Severe Infections in Splenectomized Infants and Children.—Car! Smith 
and his associates report on 19 children who developed serious infections 1 day to 12 years after 
splenectomy These infections included seven cases of meningitis, eight attacks of acute 
pericarditis in five children who had had Cooley's anemia, one instance of acute endo 
carditis, three cases of bacterial sepsis, and three cases of acute fulminating infection in 
which no bacterial agent was recovered. The bacterial infections were not limited to any 
single organism, although of the 11 instances in which bacteria were recovered 6 were 
due to Pneumococcus. In general these infections occurred within two years of the 
splenectomy and developed in children who had not shown any unusual susceptibility 
to infection prior to splenectomy. No relationship was noted between the indication for 
splenectomy and the susceptibility to imfection, the splenectomies having been performed 
for traumatic rupture as well as for accepted hemotologic indications. Serum y-globulin 
determinations were made on eight patients to exclude hypogammaglobulinemia and 
showed, instead, greater than normal values, all eight levels being over 2.0 gm. That age 
may play a role in this increased susceptibility to serious infection is shown by the fact 
that only 1 instance of such infection occurred following 225 splenectomies performed on 
adults, whereas 14 serious infections developed among 50 children aged 13 months to 
17 years who underwent splenectomy in the 
Experimental evidence to demonstrate the possible roles of the spleen in body resistance 


same hospital during the same 10-year period 


to infection is cited. As further evidence of the mecidence of serious infection in children 
following splenectomy the authors cite 14 similar cases found in the literature. Sines 
these infections occur most commonly durmg the first two years post splenectomy 


particular awareness of this risk should be made during this period 


Scarlet Fever: Results of a Controlled Study of 609 Patients Treated with Penicillin 


and Sulfisoxazole.—laBoccetta et al. report on the comparative results of no therapy 
and penicillin in the management of 609 patients with scarlet fever, only 


sulfisoxazole, 
50% 


severely ill. Penicillin therapy over a five-day period resulted in a 
conversion of 


of whom were 


reduction in the duration of fever as compared with the controls, im 
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positive throat cultures to negative (only 30% conversion among controls), and in a 50% 
reduction in the incidence of bacterial complications (20.3% as compared with 45% among 
controls). In contrast, there was no significant difference in the results among the con 
trols and among those receiving sulfisoxazole. Bacteriologic relapse or reinfection oc 
curred in 8% of the penicillin-treated, in 16% of the sulfisoxazole-treated, and in 6% of 
the control patients. Significant rises in antistreptolysin titers between initial and three 
week specimens occurred in only 20.5% of the penicillin-treated but in 47% of the controls 
and in 43% of the sulfisoxazole-treated. In the majority there was no further antibody 
rise between the three- and the six-week samples. Similar results were observed for 
antihyaluronidase titers, although serologic response to this test was less marked than 
with the antistreptolysin test. These studies are interpreted as reflecting the bacteriocidal 
action of penicillin in contrast to the bacteriostatic effect of sulfisoxazole 


The Course and Prognosis of Reticuloendotheliosis (Eosinophilic Granuloma, Schiiller- 
Christian Disease and Letterer-Siwe Disease): A Study of 40 Cases.—Of 40 cases of 
reticuloendotheliosis, 2 manifested Letterer-Siwe’s disease; 9, eosinophilic granuloma, 
and 29, Schuller-Christian disease. Although these three disorders may represent varying 
manifestations of an underlying pathologic process, the clinical features generally remain 
distinct, even though in some cases overlapping occurs. Letterer-Siwe’s disease occurs 
in infants; has manifestations of visceral involvement of the lungs, liver, and pleen; has 
a hemorrhagic rash; frequently exists anemia, and usually is rapidly fatal. The nine cases 
of eosinophilic granuloma here reported represented largely asymptomatic solitary bone 
lesions in children over 4 years of age and in adults. Between these two symptom 
complexes lies Schuller-Christian disease. Of note in the 29 cases of Schuller-Christian 
disease was the rarity (only 3 cases) of finding the complete classical triad of membranous 
bone lesion, exophthalmos, and diabetes insipidus. In 27 of the 29 patients skull lesions 
were demonstrable by x-ray, while in 16 the lesions could be palpated. Diabetes in 
sipidus was present in 13, and although this symptom responded to vasopressin ( Pitressin) 
it did not abate when the bone lesions healed. Exophthalmos, either unilateral or bi 
lateral, was found 10 times. Of importance was the incidence (13 out of 29) of chronic 
otitis media, sometimes associated with radiologic changes in the mastoid or petrous 
pyramid, Skin lesions, usually eczematoid or seborrheic, were observed in nine patients 
and at times were the presenting complaint. Other common radiologic findings included 
involvement of the jaws (10 of 18 so x-rayed), lesions in the rest of the skeleton in 12 
patients (especially pelvis, femur, and rib), and relatively asymptomatic pulmonary lesions 
Of the 29 patients 4 have died; the 3 childhood cases demonstrated some visceral involve- 
ment and died within three years of onset. Eleven patients appear to have recovered, one 
having been well for 40 years now. The other 15 still show evidence of activity. Local 
x-ray therapy to osseous lesions, nodes, or subcutaneous masses was followed by im 
provement in 1] of 16. Likewise, steroid therapy was thought to have resulted in improve 


ment in certain imstances 


American Review of Tuberculosis and Pulmonary Diseases, New York 


75, No. 4 (April) 1957 


* The Effect of Isoniazid Therapy on Pyridoxine Metabolism in Children. Soledad M. Morales and Edith 


M. Lincoln. 594 
Study of Tuberculin Protein and Polysaccharide Antigens by Gel-Diffusion Technique. Florence B. Seibert 


and Eva Soto Figueroa.—p. 601 
The Properties of Para-Aminosalicylic Acid-Resistant Mycobacterium Tuberculosis var. Hominis. Michio 


Tsukamura.—p. 608 
75, No. 5 (May) 1957 


* Significance of Bronchospirometric Values. G. Birath, S. Stallherg-Stenhagen, and E. W. Swenson.—-p. 699 

Bronchospirometric Investigations Before and After Segmental Resection and Lobectomy for Pulmonary 
Tuberculosis. N. P. Bergh, G. Birath, and E. W. Swenson.-p. 710 

Bronchospirometry: VIII. Differential Function During Thoracic Surgery. T. R. Watson Jr., M. D. Tyson, 
M. L. Heller, J. J. Cincotti, and E. A, Gaensler.—p. 730 

Significance of the Terminal Rise in the Single-Breath Oxygen Test. J. K. Curtis and H. K. Rasmussen 
p. 745 

Quantitative Studies on the Multiplication of Tubercle Bacilli in Vivo. J. M. Robson and F. M. Sullivan 


p. 756 
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The Significance of Bacterial Resistance to Drugs in Pulmonary Resections for Tuberculosis. David V. 


Pecora and Diran Yegian.-p. 781 
The Sensitivity of Human Leukocytes to Old Tuberculin. H. E. Hall and M. Scherago 


Disseminated Coccidioidomycosis. Jack Margolis.—p. 828 
Candida Albicans: A Means for Detecting M. Tuberculosis on Culture Media. E. Mankiewicz. p 


The Effect of Isoniazid Therapy on Pyridoxine Metabolism in Children.—1!t has been 
suggested that a pyridoxine deficiency, resulting from the antagonism between isoniazid 
and pyridoxine, may be responsible for neurologic manifestations observed in patients 


p. 807 


836 


receiving isoniazid therapy 

The authors investigated the incidence of pyridoxine deficiency in a group 
tuberculous children. Twenty of these received isoniazid therapy for various periods 
of time. Clinical signs of deficiency, such as convulsions, anemia, or weight loss, were 
not observed, either in these children or in the other six tuberculous patients who served 


of 26 


as one of the control groups 

The conversion of tryptophane to nicotinic acid has been studied in many animal 
species as well as in neurospora, and all evidence points to its dependence on kynureninase, 
a vitamin Be-containing enzyme. In this study, the tryptophane-load test was used as a 
measure of vitamin Be deficiency, and the ability to convert tryptophane to N'-methyl 


nicotinamide was tested. Except in one case, all patients showed an increase in urimary 


N'-methylnicotinamide excretion following tryptophane loading, thus confirming — the 
absence of pyridoxine deficiency 

In contrast to the situation in adults, isoniazid in dosage used (5 to 20 mg. per kilo 
The authors conclude 


gram per day) did not induce a pyridoxine deficiency in children 
that prophylactic administration of pyridoxine during isoniazid therapy, as advised for 


adults, is unnecessary in children, but they suggest further studies on high dosage. 

Significance of Bronchospirometric Values.—Factors influencing the values obtained 
at bronchospirometry have been reviewed and the following salient points are stressed 

If a gas mixture containing a high oxygen concentration is used in the spirometer 
system, a poorly ventilating lung may show a better value for oxygen consumption than 
it would if ambient air were used, but if concentrations used are about 50% to 60% the 
difference is negligible 

Even with the use of the largest size of the best catheter available at present (Carlens), 
turbulence prevails at even the slowest flow rates. The better a lung ventilates the more 
it will suffer by the resistance resulting from turbulence; this may give a contralateral 
poorly ventilating lung the appearance of being better than it really is. Obstruction due 
to secretions or anatomic changes of the left main bronchus may to some extent be 
corrected by judicious timing of the study, bronchial suction, and careful positioning 

As the blood flow through the pulmonary vascular bed varies according to posture, 
the oxygen uptake for a diseased lung can change in different body positions. By utiliza 
tion of this phenomenon, information concerning the function within different parts of 
one lung can be obtained by investigations in the sitting and supine positions 

Double determinations of oxygen uptake and ventilation contributed by each lung 
agree only to a fair degree. Vital capacity with its attendant forceful respiration tends 
to overcome partial obstructions due to secretions and shows a smaller deviation 


In order to make a correct interpretation of the relative values obtained at bron 


chospirometry, these values must be 
If the maximal function of the contralateral lung remains unchanged between 


properly related to each other and the bilateral 
composite 
two serial studies, and since the relationship between the two lungs tends to remain the 
same during work as well as at rest, the loss of function on one side can be calculated 
as percentage of its previous value. The function of the lung in question can best be 
followed if, after each bronchospirometric examination, its functional loss is calculated 
as a percentage of its normal value, for example, before and after a form of therapy has 
been instituted; this can only be done, however, if the opposite lung is not significantly 


involved in the disease process. Formulas for these calculations are given, and their 


derivations are presented 


American Journal of Mental Deficiency, Albany, N. Y. 
ol, No. 3 (Jan.) 1957 


* Cultural Attitudes to Mental Subnormality. David H. H. Thomas.p 
The Role of Varied Therapies in the Rehabilitation of the Retarded Child 
Ludwig, Millicent Strazzulla, and Lillie Pope.—p. 508 


467 
Dorothy Knight, Alice Jeanne 


579 


A.M. A. JOURNAL. OF DISEASES OF. CHILDRESA 


Infantile Spastic Hemipleyia, Intelligence, and Age of Walking and Talking, Meyer A. Perlstein and Philip 
N. Hood.p. 534 


61, No. 4 (April) 1957 


What Parents Expect the Institution to Do for Their Children. Margaretta Robbins..-p. 672 
What the Institution Expects of Parents. Malcolm Farrell.—p. 675 

Oligophrenia, Cerebellar Ataxia and Cataract. Ronald C. MacGillivray p. 719 

Comparative Study on Thorazine and Serpasil in the Mental Defective. George R. Sprogis et al 
* Reproduction in a Mongoloid: A Follow-Up. Grace M. Sawyer and Albert J. Shafter 793 


Cultural Attitudes to Mental Subnormality...Present-day cultural attitudes toward 
subnormality are based on the “aggregation of impressions, concepts and affects resulting 
from the traditional cultural pattern” and the recent knowledge on the subject and its 
absorption into the fabric of the social pattern 

“The goal should never be lost sight of that eventually he [the subnormal] has a niche 
available to him which it will be his privilege to fulfill in however lowly a plane.” 

With regard to present-day knowledge the author cites Fraser Roberts’ work, in 1952, 
who established two types of subnormality: the higher-grade cases, derived from multi 
factorial additive genes of small unit significance, hereditarily determined, and the lower 
grade cases, derived from single-gene pathological inheritance or major environmental 
incident. The first group, comprising most cases with an I. Q. of about 50, thus con 
stitutes a normal biological variation. This fact is important because unless it is recog 
nized the community will exclude an increasing number of persons with the lower levels 
of the normal variant as its pattern of civilization becomes more complicated 

In Britain about 10% of the school population falls into the category of educationally 
subnormal children (I. Q. of 50 or 55 to 80). A substantial proportion of this group can 
make good adjustment in the community after school. Further on we must consider the 
hypothesis of regression to normality of offspring of variants which, if accepted, would 
indicate that offspring of persons with intelligence levels below or above average will tend to 


show intelligence levels closer to the mean 


Reproduction in a Mongoloid: A Follow-Up.—A tollow-up study of a now 18-year-old 


wirl whose case was described in this Journal in October, 1949, seemed indicated because this 
physically, mentally, and emotionally healthy girl was the offspring of a then 25-year-old mon 
goloid mother. The child was the result of an incestuous relationship between the mongoloid 


girl and her father 
Iwo other cases of children born to mongoloid mothers are briefly cited, both resulting 


in mongoloid children 

The authors intend to follow the girl through adulthood to study her offspring and thus 
make further contributions to this puzzling problem 

Following this article Dr. C. FE. Benda discusses the genetic, endocrinological, and external 


factors which may have etiological implications 


Canadian Medical Association Journal, Montreal 


76, March 15, 1957 


A Study of Infantile Colic. W. C. Taylor p. 458 
Traumatic Hyphaema in Children: A Review of 113 Cases. M. Shea. p. 466 


The Subnormal Child. P. G. Thomson p. 50¢ 
76, April 1, 1957 


Sexual Precocity: Report of an Ovarian Tumour in a Girl of 19 Months. ¢ J. Pattee, F. 1. Tweedie, and 


A. K. Geddes.—p. 573 
76, May 1, 1957 


* Celontin in the Treatment of Petit Mal in Children. J. S. Prichard, FE. G. Murphy, and I 


p. 770 
* Behaviour Problems in Juvenile Diabetics. P. Katz.—p. 738 


Traumatic Hyphaema in Children: A Review of 113 Cases.—During 1945 and 1955 


there were 113 cases of traumatic hyphema seen at the Hospital for Sick Children, Toronto 
Most cases (65) were caused by missiles (BB shot mainly); many (37), by sticks, belts, of 
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rope. Secondary hemorrhage occurred mainly on the third or fourth day after injury, and 
glaucoma most frequently occurred in cases with secondary hemorrhage. In the vast majority 


of cases the prognosis was good. Treatment is outlined 


Celontin in the Treatment of Petit Mal in Children.—Ihe authors used a new anti 
convulsant drug, Celontin, for 18 children with petit mal variant of centrencephalic seizures 
rhe condition was completely controlled in three patients, and six achieved 75% control. Two 
patients were apparently made worse. The dose of the drug varied from 0.6 to 0.9 gm. in 
divided doses. Toxic effects, namely, rash and ataxia, are noted. Celontin appears to be another 


drug which is of value in certain cases of petit mal seizures 


Behaviour Problems in Juvenile Diabetics.—The author poses and answers tour 
questions in this paper. 

First, why be concerned with behavior problems or emotional disturbances in juvenile 
diabetics’ It appears that behavior disturbances are relatively common in juvenile diabetics, 
and studies have shown that the diabetic status of a patient may vary with his emotional state 
because of alterations by the patient in his therapeutic regimen and because of metabolic re 
actions to situational life stresses 

Second, why is there an unusual incidence of behavior problems in juvenile diabetics’ The 
uswer to this question is perhaps relatively easy. The major etiologic factors in the incidence 
of behavior problems in juvenile diabetics seem to be, first, an unsatisfactory home situation 
made worse by the presence of a diabetic child and, second, the regimentation of the patient's 
life necessitated by the therapy of diabetes 

Third, were there many behavior problems in the staff juvenile diabetics at the author's 
hospital ? Twenty six such patients were observed, and in fifteen no evidence of behavior 
disturbance was present, but the remaining eleven, seven boys and four girls, did have behavior 
problems. Nine of the eleven behavior problem patients refused to follow their diets, and six 
manipulated their diabetes to achieve their own purposes 

Fourth, what can be done about behavior problems in juvenile diabetics’ The author outlines 
the different points which will aid the physician and the patient, and the family. It ts apparent 
that the physician must devote more time and effort toward establishing a good physician 
patient-family relationship than in many other cases. The physician must play the role of the 


helpful understanding guide and not the punitive judge 


Blood, New York 
12, No. 2 (Feb.) 1957 


The Effect of Irradiation on the Plasma Erythropmetic Stumulating Factor lames Linman and Prank 
H, Bethell.-p. 123 
Recent Advances in the Knowledge of Total Red Cell Volume, Production and Destruction 
lohn H. Lawrence, and Paul |. Elmlinger p. 147 
Panels in Therapy: XIL. Hypoplastic- Aplastic Anemia.--p. 195 


The Effect of Irradiation on the Plasma Erythropoietic Stimulating Factor.-Protem 
iree plasma extracts from rabbits made anemic by phenylhydrazine or repeated bleedings have 


Nathamel I 


heen known to have erythropoietic stimulatory activity. When such extracts are administered 
o normal rats, red cell production is stimulated. The authors sought to determine whether 
x-irradiation would impair the production of this erythropoietic-stimulating factor and whethes 
memia due to irradiation alone would be a stimulus to its production 

Plasma extracts from rabbits made anemic by administration of phenylhydrazine begining 
24 hours after total body irradiation were found capable of stimulating erythropoiesis in. the 


normal rat. Rabbits rendered anemic by total body irradiation alone were also able to produce 


the plasma erythroporeti stimulating tactor 
The authors conclude that the factor is not produced by hemopaetic or other rachosensitive 


tissue and its formation is not dependent upon a regenerative marrow 


Boletin médico de Hospital infantil, México, D. F. 


13, No. 6 (Dec.) 1956 


Therapeutic Action of Antibiotics in Brucellosis. M. Ruiz Castenada.—p. 97 


Mechanism of 
|. L. Pervez Navarreta and 


Evaluation of Medical and Surgical Services of Hospital Infantil of Mexico City 


Guillermo Sandoval.—p. 987 
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Asthmatic Syndrome in Children. Luis Gomez Orozco.--p. 999 

Some Comments on Congenital Pes Equinovarus. Leanardo Zamudio.—p. 1023 

Poliomyelitis—-A Systemic Disease. Fernando Lopez Clares, Enrique Rodriquez Diaz, and Carlos Mariscal 
p. 1039 


14, No. 1 (Feb.) 1957 


Chemotherapy in Tuberculosis: A Study of Therapeutic Results of Use of Various Drugs in Children. Las 
Gerlanza Berumen and Margarita Sales Quiroza._-p. 3 

" Chemotherapy of Acute Leukemia in Children. Alejandro Aguirre, Mario Silva Sosa, Raquel Lopezlina, and 
(Guillermina Berumen.—p. 19 

Neoplasms in Children, Maximilimo Salas M.--p. 39 

Post Traumatic Leptomeningeal Cyst. Miquel Ramos Murquina and Antonio Duque Medellin.—p. 63 

Clinieal Case—-Giant Cell Tumor (Original Technique of Arthrodesis). Franciseo L. Mendoza Chavez and 
S. Romero S.—p. 73 

Clinical Pathological Sessions 


Chemotherapy of Acute Leukemia in Children.—Jhe authors present the results ot 
a study of 102 children, suffering from acute leukemia, who were treated with antimetabolites 
and corticosteroids. Aminopterin, 6-mercaptopurine, and cortisone were the specific drugs used 

Previous to treatment complete examination including adequate bone marrow punctures 
were made in order that there would be no doubt of the diagnosis and to get a homogenous 
group. Charts with details of the cases and results of the three types of medication and their 
use in combinations were made. When there was an infection cortisone was not used or, if it 
was used, proper antibiotics were given also and the K electrolytes were kept at proper level 
with KCI 

Data on remissions and length of survival are given. The frequency of remissions and 
therapeutic failures was the same in first, second, and third series of treatments (80% had 
remissions; 20% were failures). Percentages of remissions were 63% with folic acid antag 
onists, 88.6% with 6-mercaptopurine, and 86.2% with cortisone. Combinations of antimetab 
olites and cortisone did not affect the percentage of remissions but were valuable in certain 
specihc cases 

There seems to be a group of cases amenable from the first to treatment, and those which 
resist therapy in first treatment continue to be resistant, although they may have as many re 


missions as those amenable to therapy 


Journal of Clinical Investigation, New York 


35, No. 6 (June) 1956 


On the Presence of Ferritin in the Peripheral Blood of Patients with Hepatocellular Disease Kurt R 


Reissmann and Mary R. Dietrich.-4 aS 
Diminished Phenylketonuria in Phenylpyruvic Oligophremia after Administration of L-Glutamine, L-Glutamate 


or L. Asparagine Alton Meister, Sidney Udenfriend, and Samuel P. DBessman 


35, No.7 (July) 1956 


The Interaction of Glucagon and Insulin on Blood Glucose. H. Elrick, ¢ . Arai, and A 
Smith...p. 757 
Thyroxine Metabolism in the Nephrotic Syndrome. Howard Rasmussen 


35, No. 8 (Aug.) 1956 


The Effect of Thyroid Disease on Calcium Metabolism in Man. Stephet ‘ Brownell 


John B. Stanbury, and Helen Corrigan. p. 874 
35, No. 9 (Sept.) 1956 


Studies on the Physiology of Hunger 1 The Effect of Intravenous Administration of Glucose on Gastrnu 
Hunger Contractions in Man. Albert J. Stunkard and Harold G. Wolff p. 954 

Hyposthenuria in Sickle Cell Anemia A Reversible Renal Defect. H. G. Keitel, D. Thompson, and H. A 

Tracer Studies of the Absorption and Fate of Steroid Hormones in Mar Leon Hellman, H. Leon Bradlow 

FE. L. Frazell, and T. F. Gallagher p. 10 


Journal of Pediatrics, St. Louis 


50. No 4 (May ) 1957 


A Comparative Evaluation of Suifonamides. ¢ W. Daeschner, J. L. Clark, and E. M. You 
The Comparative Antipyretic Effect of N-Acetyl-P Aminophenol and Acetylsalicylic Acid. M. T. Colgan and 


A. Mintz.—-p. 552 
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Anoxia as a Significant Perinatal Experience: A Critique. F, K. Graham, B, M. Caldwell, ¢ B. Ernhart 
M. M. Pennoyer, and A. F. Hartmann.——p. 556 

Recurrent Staphylococcus Aureus Pneumonia and Empyema Treated with Novobiocin 

Serious Reactions to Novobiocin. R. A. Bridges, H. Berendes, and R. A. Good.-—-p 579 


The “Growth Spectrum”: A Simplified Chart for Assessment of Growth. G. M. Naimark.-—p. 556 
W. S. Conkling, and 


H. Schneck $70 


Early Myositis Ossificans Progressiva Occurring in Homozygotic Twins, W. L. Eaton, 
C. W. Daeschner p. 591 

Recovery from Meconium Peritonitis Associated with a Diaphragm-like Obstruction of the Prepyloric Mucosa 
A. J. Despirito and P. J. Guthorn.-—p. 599 

Ventricular Septal Defect. H. Margulies, J. E. Gustatson, and |. T. MeMillan.—-p. 603 

Harlequin Color Change in a Young Infant with Tricuspid Atresia. H. A. Pearson and Tr. BE. Cone 
p. 609 

The Development of Sex-Role Inversion and Hom« sexuality. D. G. Brown. —p. 615 

Child Care in Iran. H. Ghadimi.—-p. 620 

Acute Aseptic Myocarditis in the Newborn Infant R. J. Blattner.._p. 644 


Serious Reactions to Novobiocin—The authors review the literature on reactions ty 
novobiocin. The literature gives an over-all reaction rate tor adults of 12.7%, most of these 


having received 2 to 4 gm. per day for several days before the reaction occ urred. The reactions 
urticaria, generalized erythema, 


Supposedly the therapeutic 


have usually been allergic in type and associated with fever 
or maculopapular eruptions; serum sickness has also heen reported 
dosage of 15 to 60 mg. per kilogram per day is within safe limits Little has been written 


concerning reactions in children. The authors report tour cases, in one of which the patient 


died ; also, they report on some experime nial work 


The first case was a 5%-year-old child who was given 30 mg. pet kilogram. On the eighth 


day a pruritic generalized maculopapular rash and elevation of temperature occurred. These 


disappeared when use of the drug was stopped. One month later one 250 mg. oral dose was 


viven and several hours later a similar rash and fever and also edema of the face, hands, and 
feet appeared. An intracutaneous skin test with novobiocin was positive. The second case was 
a 15-year-old. After a week of novobiocin at 35 mg. per kilogram per day an erythematous 
blotchy rash occurred in association with fever. This stopped when the drug was stopped, The 
third case was a 6-year-old who was given novobiocin at a dosage of 40 mg. per kilogram \ 
week later a generalized pruritic mac ulopapular reaction arose, inc luding dermal wheals. Liver 
function tests and peripheral blood studies were all normal The condition cleared up when 
the drug was stopped. The fourth case was a 14-year-old He was given 2 gm. every 12 hours 
On the eighth day jaundice developed. Elevated bilirubin and thymol turbidity were noted and 
also a prolonged prothrombin time. This boy died. Postmortem examination showed pul 


monary edema, myocarditis, diffuse lymphoid hyperplasia, and a picture of acute diffuse necrosis 


of the liver. It was felt that this was very possibly a reaction to novobiocin 


Acute toxicity studies in dogs at a dosage level of 300 mg. per kilogram per day given 


intravenously have demonstrated severe prostration im four days. Necropsy revealed 
severe degenerative changes in liver and kidney For 60 days at the same dose orally, two ot 
three dogs developed some sul fobromophthalem retention 4 dose of 200 mg. pet kilogram per 
day given intravenously produced hemoglobinemia 

The authors conclude by saying that they feel that there is a high incidence of reaction 


to the drug and that one should keep this in mind when novohiocin ts press ribed 


New England Journal of Medicine, Boston 


256, No. 16 (April 18) 1957 


Increased Erythropoiesis Induced by Androgeni Hormone Therapy. B. J. Kennedy and A. 5S. Gilbertsen 
p. 719 
Medical Progress: Recent Developments in Glucagon Research. H. Elrick, A. Staub, and H. Maske 


Avulsion Fracture of the Tuberosity of the Ischium Report of a ase NY. Gould 74 


Immediate Photographic Projection for Teaching. B. Appelt 748 


256, No. 17 (April 25) 1957 


Therapeutic and Toxic Indexes of Digitalis 4 Comparative Study of Gitalin and Digitalis Leaf. J. W 
Bryfogle, T. Stantilli, H. A. Saltzman, and 5S. Bellet.--p, 767 


Effect of Sodium Phytate on the Hypercalciuria of Acute Quadriplegia j 


Due to Polhomyelitis Preliminary 


Report. P. R. Vagelos and P. H. Henneman.—p. 77 

Surgical Treatment of Lye Strictures of the Esophagus by Mediastinal Colon Transplant Without Resection 
G. L. Nard 77 

Medical Progress 
R. C. Moore p. 792 


Human Factors in Highway Safety; A Review and Evaluation. R. A. McParland and 


a= 
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256, No. 18 (May 2) 1957 


Effect of Sulfonylurea Compounds in Diabetic Children. R. Camerini-Davalos, A. Marble, P. White 
M. Belmonte, and L.. Sargeant.p. 817 

Prednisone Alone and im Combination with Salicylates and Vhenylhutazone in the Treatment of Rheumatoid 
Arthritis. W. D. Platt Jr. and I. H. Steinberg.—p. 823 

Cardiovascular and Renal Complications of Cushing's Syndrome A Climeal and Pathological Study ot 
17 Cases. D. A. Scholz, R. G. Sprague, and J. W. Kernohan.——-p. #35 

Medical Progress Human Factors in Highway Safety; A Review and Evaluation. RK. A. MeFarland and 
R. ©, Moore. 837 


256, No. 19 (May 9) 1957 


Antiinotic Combanations: Antibacterial Action of Plasma of Normal Subjects after Oral Doses of Vemicillin V, 
Tetracycline Hydrochloride and a Combination of Both. W. F. Jones Jr. and M. Finland.-p. 869 

Medical Progress: Human Factors in Highway Safety; A Review and Evaluation. RK. A. McFarland and 
R. ©. Moore.-p. 890 

Current Concepts in Therapy. -p. 900 


256, No. 20 (¢ May 16) 1957 


Relation Between Pyelonephritis and Bacterial Counts in the Urine: An Autopsy Study. Ro A. MacDonald 


H. Levitin, G. K. Mallory, and E. H. Kass.--p, 915 

Platelet Transfusions in Pediatrics. J. J. MeGovern.— p. 922 

Duplication of the Cystic and Common Hepatic Ducts, Lined with Gastric Mucosa 
Anomaly. ©. M. Lee Ir p. 927 

Medical Progress: Orthopedic Surgery. ©. E. Autfranc, J. 5. Barr, T. Brown, and BE. E. Record. p. 934 


Effect of Arginine and Glutamate on the Removal of Ammoma from the Blood in Normal and Cirrhoti 


A Rare Congenital 


Patients. S. P. Bessman, S. Shear, and J. Vitzwerald p. 941 
Prolonged Survival of Free Tumor Fragments. W. B. Patterson and H. R. Patterson 


256, No. 21 (May 23) 1957 
Medical Vrogress Orthopedic Surgery (to be concluded) KE. Autrane, brown 
KE. Record p. 991 
Reserpine and Extracellular Fluid Volume. R. Melick and M. Metiregor. p. 1000 
Atopic Dermatitis: A Discussion of Its Pathogenesis. |. S. Strauss amd A. Mo Kligman 


256, No. 22 (May 30) 1957 


A Study of Mitral Stenosis by Combined Catheterization of the Left and Right Sides of the Heart. J. Dickens 


G. Raber, A. Woldow, G. C. Lorange, and H. Goldberg p. 1017 
Pulmonary Mucormycosis in Acute Histiocytic Leukemia. M. Stefanini and S. Allegra.—p. 1026 
Blood Ammoma Levels im Hepatic Cirrhosis Their Control by the Oral Administration of Neomycin 
C. J. Fisher and W. W. Faloon.-p. 1030 
The Relation of Hydrocortisone Injections to Cleft Palate in Mice. T. H. Ingalls and F. I. Curley P 
(concluded). O. E. Aufrane, |. S. Barr, T. Brown, and EF. EF. Record 
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Medical Progress: Orthopedic Surgery 
p. 1040 


Recording: Anaphylactond Reaction to Nitrofurantoin, A. A, Fisk 1054 


Therapeutic and Toxic Indexes of Digitalis: A Comparative Study of Gitalin and 
Digitalis Leaf. The authors refer to the confi ting reports in the literature about gitalin 
in relation to other digitalis preparations. Some recent reports have claimed that the ther 


apeutic dose of gitalin is only 40% of the toxic dose, whereas that of other preparations 
(digitoxin, digitalis leaf, and digoxin) is 60%. Others found no difference. The authors have 
attempted to establish this point by (1) animal experiments and (2) patient trial of gitalin 
compared with a glycoside whose use was well known 

In animal experiments the mean lethal dose in milligrams per kilogram in dogs of gitalin 
was 1.90+0.09; for digitalis leat tt was 124.0+3.0; for U.S. P. leaf it was 126.0%7.0, and for 


digoxin it was 0.263+0016. In cats the lethal dose was lower for all preparations, demon 


strating a species difference 
Clinical trials were conducted on patients with established atrial fibrillation whose venticular 
rates and symptoms of heart failure had been controlled to a variable degree over a period oi 


months or vears. After a base line was established, one drug was used and then the other 


Digitalis leaf was compared with gitalin 
they were changed, unless toxicity or the patient’s condition warranted earlier change. All 


Usually doses were maintained for six weeks before 


wher cardiac medications were kept constant. There were 37 patients in whom the drugs could 


be compared. Full digitalization was considered to be shown by a persistent slowing of 
ventricular rate, to between 60 and &5 after 15 minutes’ rest. This was further checked with 
atropine given intravenously, and if after atropine the ventricular beat was over 100 then full 


digitalization was not present In 16 of the 37 cases full digitalization did not occur because 


IBSTRACTS FROM CURRENT LITERATURI 


of toxicity. The dosages of each drug necessary to maintain comparable degrees of slowing 

were determined, and in 13 cases it was possible to compare toxic and therapeutic effects 
Results are as follows: 1. After 3.5 to 5 mg. doses of gitalin orally, it was found that onset 

of effect was from ™% to 2 hours, maximal effect was at 12 hours, and effect was waning by 


24 hours. 2. For maintenance dosage it was found that about 0.5 mg of gitalin was equivalent 


to 0.1 gm. of digitalis leaf but that maintenance in almost one-half the cases was higher with 
cither than is usually considered necessary. 3. Both drugs had about the same effect in producing 
ventricular slowing. 4. Persons requiring larger doses of one preparation usually required 
larger doses of the other. 5. Toxicity appeared the same in each and seemed related to the 
potency of the preparation. Toxicity usually consisted of ventricular extrasystoles, The 
authors could not support previous observations of others that gitalin has a wider margin ot 


safety 


Effect of Sulfonylurea Compounds in Diabetic Children. he authors tested a group 
of children by the single-dose response method with ¢ arbutamide and Tolbutamide, a method 
satisfactory in adults in determining probability of effect of the drugs on diabetics. Two 
hundred twenty eight diabetics under 16 years ot age were tested They were on regular goo 
diets. Two days before the test use of depot insulin was stopped and patients were mamtaimed 
on crystalline insulin. On the morning of the test no insulin or breakfast was given. After 
blood was taken for determination of sugar, the drugs were given im a single oral dose ot 
15 em. for ages 4 to 6 years, 2 gm. tor ages 6 to 12 vears, and 3 em. for ages 12 to 15 years 
Blood for determination of sugar was drawn at two and four hours afterward. A fall ot 
blood sugar of greater than 20% when compared with the initial value was considered a positive 
result 

The results showed that the duration of diabetes and the msulin dose were the mam tactors 
that could be correlated with a positive test. O1 10 children with duration less than 6 months 
W% responded; of 11 children with duration between 6 and 12 months, 63% responded; of 18 
children with duration between 1 and Io years, 44% responded; duration trom 2 to 2 years 
gave a 29% response. Of 28 patients with a dose of insulin of less than 20 units daily, 21, or 
74%, responded (19 had had diabetes less than three years). Although there appeared to be 
a relation between fasting blood sugar level and response, in that if the level was 200 mg. or 
less there was more apt to be a response, the relation appeared really to be related to duration 
of diabetes. Also, although a blood level of 10 mg. or more seemed necessary tor a positive 
result, there was no other correlation Thirty-three children experienced untoward side-effects 
from a single dose of Carbutamide Chere was nausea in 20, vomiting in 4, tantness in 3 


2. abdominal pain in 2, weakness in 1, and convulsions in 1. With Polbutamice 


dizziness m 
there were side-effects in six cases—nausea in five Cone with vomiting) and abdominal pam om 
one. There were no sequelae. Nineteen children were studied over a period of from one week to 
five months. One child developed a generalized pruritic eruption which disappeared atter use 
of the drug was stopped. In no case did maintenance studies show a good result (70% of blood 
sugar values fasting, or more than three hours after eating, o! below 110 me. per 100 ce. was 
deemed necessary for good results) lhe authors feel that their stucies suggest that these 
drugs do not work in the absence ot msulin, since their yood respotises occurred im patients 


with early diabetes, who presumably has some working pancreatic tissue 


Platelet Transfusions in Pediatrics.—In this arty le the author discusses the use of 
platelet transfusions The technique ot collection was that of Gardner, Howell amd Hirsch 
modifid in that low temperature not used and ADC (acid-citrate-dextrose solution, National 
Intsitutes of Health Formula 4) was used. The platelet concentrate was infused by means 
of plastic tubing and a specially prepared needle in a 10-minute period 

The bleeding time was corrected to normal or very nearly normal levels almost imme 
diately. The platelet count rose appreciably by three hours. Improvement in the prothrombin 
consumption was correlated with the rise of platelets It was found that ut became almost 
normal when platelets rose to about 80.000 to 90,000 per cubic centimeter (phase method of 
counting). Duration of improvement in bleeding time was about one day, and rise im platelets 
lasted about three days. The mean platelet yield in terms ot donors’ platelets in the circulation 
was about 65%. In the short series no antiplatelet antibodies were noted after transfusion if 
thev had not been present betore Active hemorrhage stopped within 15 to JO minutes after trans 
fusion im all ot this small group When overt bleeding agam followed platelet transfusions, it 


was two or three days atter laborator values had returned to their abnormal pretrans}usion 
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levels. When platelet transfusion was used before surgery no significant bleeding occurred 
during surgery or in convalescence. This method of treatment was used in the following 
cases: three cases of aplastic anemia and one of hypersplenism in preparation for surgery ; 
five cases of leukemia with bleeding; three cases of idiopathic thrombocytopenic purpura with 
bleeding 

The author feels that one particular value of platelet transfusions is in preparing the 


patient with a low level of platelets for surgery 


Atopic Dermatitis: A Discussion of Its Pathogenesis.— hie authors believe that the 
basic cause of atopic dermatitis is unknown. However, they do not believe that it is the result 
of atopy. In a set of experiments on allergic persons they demonstrated that painting the 


allergen (ragweed pollen) on normal skin produced no reaction nor was there a reaction of 
the skin when the allergen was later given intranasally or subcutaneously. If an area of skin 
was painted with Rhus toxicodendron, an area of dermatitis was produced. Then, if the 
allergens were given by local painting, intranasal distillation, or subcutaneous injection, six 
or eight persons developed an exacerbation of the dermatitis. Therefore, they concluded that 
an allergic mechanism may act in a secondary fashion on any primary dermatitis of unknown 


origin 


Blood Ammonia Levels in Hepatic Cirrhosis: Their Control by the Oral Administra- 
tion of Neomycin.—When the relationship between blood ammonia levels and hepatic 
coma became known, attention was called to the sites of ammonia production. One large 
source appears to be the enzymatic action of bacteria on urea and other nitrogenous com 
pounds in the gastrointestinal tract. In dogs neomycin was found to reduce the concentration 
of ammonia in blood draining from various intestinal sites. The authors report on the effect 
of the oral administration of neomycin upon the blood ammonia concentration and upon mental 
status in patients with cirrhosis 

‘Twelve studies were done on 11 patients with hepatic cirrhosis. These were divided imto 
two groups. The first consisted of eight patients without neurologic manifestations on a 
diet of 110 to 120 gm. of protein. Blood ammonia levels were measured two hours after 
breakfast three times a week, the first being a control week. The second week the patients 
were given 3 gm. of neomycin every six hours (two patients received 2 gm. every six hours), 
and the third week was the post-neomycin-treatment week. Stool cultures were performed 
in six of the patients. The second group consisted of three patients with neurologic mam 
festations; they received 3 gm. of neomycin every six hours 

The eight patients in the first group all showed moderately elevated or high-normal 
ammonia levels. All demonstrated marked reduction of the ammonia level while taking 
neomycin. In the three patients of the second group there was likewise a marked reduction 
in the ammonia level regardless of the protein intake. The mental symptoms cleared. In 
one patient the ammonia level of the abdominal collateral venous drainage dropped sharply 
in 24 hours after start of neomycin therapy, whereas the ammonia concentration in the 
peripheral vein fell more slowly. In another patient, who had received neomycin for 12 days, 
there was no difference between the levels in the peripheral vein and in the portal vein ob 
tained during a portacaval shunt procedure. Stool cultures in two patients revealed a normal 
intestinal flora after 12 hours of neomycin but only urease-negative yeast after 30 hours 
The highest blood level of neomycin (in a patient with coexisting renal disease) was 0.12y 
after three days of therapy (12 mg. per day) 

The authors believe that neomycin reduces the blood level of ammonia in patients with 
cirrhosis by its effect on the bacterial flora. Mental improvement lags about 24 hours behind 
clinical improvement. The already existing level of blood ammonia is not affected, but must 


he removed by the liver or other tissues 
Pediatrics, Springfield, Il. 
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Fezema Associated with Thrombocytopenic Purpura and Purulent Otitis Media: Report of Fatal Cases 


C. Huntley and 351 
Severe Idiopathic Hypercalcemia of Infancy. G. L. Daeschner and C, W. Daeschner.—p. 362. 
\ Screening Test for Cystic Fibrosis of the Pancreas Using Analysis of Saliva. W. Hart and M. J. Naime 
p. 372 
A Case of Cryptococcus Neoformans Meningo- Encephalitis Complicating Boeck’s Sarcoid. H. Lepow, L. Ruben 


stein, F. Chu, and |. Shandra.— p. 377 
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Studies of Respiratory Insufficiency in Newborn Infants: 11. Correlation of Hydrogen lon Concentration, 
Carbon Dioxide Tension, Carbon Dioxide Content and Oxygen Saturation of Blood with Trend of 
Respiratory Rates. H. C. Miller, F. C. Behrie, N. W. Smull, and R. D. Blim.—-p. 387 

Congenital, Multiple Peripheral Stenoses of the Pulmonary Artery. A. Gyllensward, H. Lodin, A. Lundberg 
and T. Moller.—p. 399. 

Comparative Frequency of Detection of Enteropathogenic E. Coli, Salmonella and Shigella in Rectal Swab 
Cultures from Infants and Young Children. M. L. Cooper, H. M. Keller, and E. W. Waters.-p. 411 
Studies on Ketosteroids in Urine of Normal Children Using Alumina Chromatographic Fractionation. M 

Masuda and T. H. Holmes.—p. 424 
Physiologic Studies on the Cardiovascular Status of Normal Newborn Infants (with Special Reference to 
the Ductus Arteriosus). F. H. Adams and J. Lind.—>p. 431 

\ Simple Technique for the Diagnosis of Nondipid Histiocytosis. T. I). Moore._p. 438 

The Incidence of the Nephrotic Syndrome in Children. M. B. Rothenberg and W. Heymann. p. 446 

Trembling of the Inheritable Dominant Character. B. J. Grossman.—p. 454 

The General State of American Pediatrics in 1855 with Particular Reference to Philadelphia. FE. Caulfield 
p. 456. 

Collaboration Between Pediatrician and Child Psychiatrist in a Rural Medical Center: Case Studies I 
lustrating the Role of This Relationship in the Postgraduate Education of the Family Physician. A. D 
Hunt and M. Parmet.——p. 462 

Cytomegalic Inclusion Disease: An Analysis of the Clinical Features Based on the Literature and 6 Ad 
ditional Cases. D. N. Medearis.—p. 467. 

Recent Advances in the Management of Renal Disease in Children (Part 1). W. Wo MeCrory and D 
Macaulay.—p. 481 
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Pneumocystis Carinii—-Etiologic Agent of Interstitial Plasma Cell Pneumonia of Premature and Young 
Infants. D. C. Gajdusek.—p. 543. 

* Parenteral Administration of Reserpine in the Treatment of Hypertension Due to Acute and Chronic 
Nephritis: Clinical and Renal Hemodynamic Studies. ©. W. Daeschner, J. H. Moyer, W. R. Bell, and 
J. L. Clark.—p. 566. 

Tuberculous Meningitis Treated with Hydrocortisone and Cortisone. G. Szabo, V. V. Sterk, and S. Berman 
p. 580. 

Galactose Tolerance in Glycogen Storage Disease. R. Schwartz, |. Ashmore, and A. E. Renold.p. 585 

Infantile Hemangioendothelioma of the Liver: Report of 3 Cases. D. W. Crocker and R. 5S. Cleland p. 596 

Incidence of Abnormal Urinary Findings in Children Exposed to the Atomic Bomb in Hiroshima. M. P 
Sullivan and Y. Takahashi.—p. 607 

Celontin (PM-396) in the Treatment of Epilepsy. S. Livingston and L. Pauli. p. 614 

Repeated Psychometric Evaluations of Preschool Children with Cerebral Palsy. K. L. Kogan.--p. 619 

Ophthalmologic Findings in Children with Cerebral Palsy. W. S. Schachat, H. M. Wallace, M. Palmer, and 
B. Slater._p. 623 

Recent Advances in the Management of Renal Disease in Children (Part If), W. W. MeCrory and D 
Macaulay.--p. 639 

Public Health, Nursing, Medical Social Work. M. FE. Wegman. p. 651 

Some Concepts of Plasma Protein Metabolism, A. D. 1956: E Mead Johnson Award Address. D. Gitlin 
p. 657 

Early Recognition of Rheumatoid Disease with Comments on Treatment. R, D. Gauchat and ©. D. May 
Pp 672 

Prophylaxis of the Acute Asthmatic Attack in Infants and Children by the Use of Symptomatic Mesication 
J. Glaser and M. F. Smelzer._p. 680 

A Regional Plan of Integrated Medical Services for Handicapped Children. EF. 8. Clark 

Bacterial Endocarditis. A. Dorfman.p. 68% 


Physiologic Studies on the Cardiovascular Status of Normal Newborn Infants (with 
Special Reference to the Ductus Arteriosus).—In an effort to delineate more accurately 
the physiologic status of the heart and great vessels in the neonatal period, eight newborn 
infants, believed to be normal, were studied by cardiac catheterization, electrocardiography, 


and determination of heart volume. The age of the infants at the time of study ranged from 
7 hours to 14 days. It was felt that measurements of changes in heart volume were too few 
to establish conclusions regarding its variation with age, but values were noted to fall within 
normal values for age. Electrocardiograms were generally found to be within the range of 
normal for this age, with the exception of one infant displaying an unusually prominent R 
wave in Lead V;. Data obtained from catheterization indicated the presence of pulmonary 
hypertension in the majority of infants studied, and it was felt that this pressure gradually 
diminished during the first week of life to values found in older children. A second important 
conclusion indicated by analysis of figures for oxygen saturation was that there is a significant! 


large left-to right shunt of blood through the ductus arteriosus after the third day of life 


Parenteral Administration of Reserpine in the Treatment of Hypertension Due to 
Acute and Chronic Nephritis: Clinical and Renal Hemodynamic Studies.—In this study 
44 patients with acute nephritis and 6 patients with chronic nephritis were evaluated as to 


the response of their hypertension to the parenteral admimstration of reserpine ; renal hen 


dynamic response to the drug was also studied in some of these patients It is emphasized 


that reserpine is of value in acute hypertensive states only when given parenterally, since 
one to three weeks are required for maximum hypotensive effects when the drug is given 
orally 

Reserpine was given 64 times to the group with acute nephritis, and a fall in mean blood 
pressure was noted in all cases, the degree of effect apparently being directly proportional 
to the degree of hypertension. The effect was apparent within 1 to 3 hours and persisted 
venerally from 12 to 18 hours. Significant decrease in blood pressure was similarly observed 
in patients with chronic nephritis. Renal hemodynamic studies showed a decrease in renal 
function associated with decrease in blood pressure, but this was not marked and was transient 

It was concluded that reserpine given parenterally in doses of 8Oy to 150y per kilogran 
of body weight is a safe and effective agent in treatment of hypertension associated with acute 
nephritis and that rarely the addition of hydralazine to the therapeutic regimen 1s necessar 
for ideal control of blood pressure. The fact that the reserpine effect appears to depend on 
the presence of hypertension and does not lower the blood pressure of normal subjects led 


to its designation as an antihypertensive agent rather than a hypotensive one 


Make measles easier for Mary 


Cutter Polio Immune Globulin, 
administered between the third 
and tenth day after exposure 

to measles reduces the severity of 
fever, conjunctivitis and coryza. 
And, since modification does not 
interfere with antibody formation, 
active immunity to measles results. 


Highly concentrated Cutter Polio 
Immune Globulin provides 20 to 1 
normal antibody equivalents for 
smaller dosage, and is derived from 
freshly pooled adult venous blood 


For Those 7 Crucial Days... 
Dosage Schedule for Measles 
Modification 0.02 cc. per Ib 
administered during the 3rd through 
5th day of Incubation Period 

0.04 ce. per lb. administered 

during the 6th through 10th day of 
Incubation Period 


Cutter Polio Immune Globulin is ais« 
recommended for reduction of the 
incidence of paralytic poliomyelitis 
because of its high poliomyelitis 
antibody level; in prevention of 
infectious hepatitis and in the treat 
ment of hypogammaglobulinemia 


POLIO 
Immune Globulin 


/CUTTER 


(Gamma Globulin } 
available in 2 cc. and 
10 ce. vials 


) fine pharmaceuticals for 60 years 


CUTTER LABORATORIES 


For a chart showing a diagrammatx 
representation of a course of 
typical measles, prepared especially 
for physicians, write Dept. «4.1. 
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‘Sufantile Clie Y Cully 


Which Coanet Le 


Intolerances to added carbohydrate and to butterfat cause a greater incidence 
of infantile colic than any other factor. In fat intolerance, it is probably the 
type of fat and not the quantity that is the responsible factor.’ 


VARAMEL eliminates these troublesome factors because 


V The butterfat is completely replaced by more readily toler- 
ated vegetable fats. 


Vv No carbohydrate has been added, enabling the physician to 
select the most suitable sugar for each individual infant, or 
to prescribe a formula without added sugar. 


V Adequate vitamin fortification eliminates possible digestive 
disturbances from supplemental vitamin preparations. 


In addition, VARAMEL is made exclusively from Grade A milk and is the only 
product which offers the physician complete flexibility in the control of carbo- 
hydrate plus the complete elimination of troublesome butterfat. 


Approximate Analysis 32 Calories per fl. oz 
Protein. . 49% Colkium Moisture . 798 
Phosphorus 0.15 Ash 0 SB 
Won. . . 0.0016 


prestow tawreme THE BAKER LABORATORIES, INC. 
ee Main Office: CLEVELAND 3, OHIO Plant; TROY, WISCONSIN 


4 
q ¢ ” 
4 
5 


The Aspirin that Tastes So Good. 
The Flavor Remains Stable down to the last tablet. 
25¢ Bottle of 48 tablets (1's grs. each). 


We will be pleased to send samples on request. 


THE BAVER COMPANY DIVISION 


1450 Broadway, New York 18,N.Y 


Children's Size 
| ASPIRIN | 
& 
| 48 Tas 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 
to normal position in 9 months. 


TRADE MARK THUM DISCOURAGES NAIL BITING TOO 


GET THUM AT YOUR DRUGGIST OR SURGICAL DEALER. 
PRESCRIBED BY PHYSICIANS FOR OVER 20 YEARS. 


up to the minute 8 page pamphlet. . . 


ASIAN INFLUENZA 


by Jean Reiman and Robert S. Kleckner, 
with a REPORT FROM THE A.M.A. 
SPECIAL COMMITTEE ON INFLUENZA 
from TODAY’S HEALTH, 

September and October, 1957 


single copy 15¢ 10 copies $1.27 25 copies $3.00 
50 copies $5.62 100 copies $10.50 
Remittance should accompany order sent to ORDER DEPARTMENT 
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in many stress states 


nutritional support can easily be given 
as part of the diet 


Ovaltine provides a wealth of essential 
factors which aid the body against the 
detriment of various stresses. And 
Ovaltine’s chemical and mechanical 
blandness combined with good taste make 
it especially useful in bland diets. 


Ovaltine is a soothing...nourishing... 
well-tolerated beverage, ideal for use in 
many stress states in which stimulating 
beverages are contraindicated. 


Patients like Ovaltine hot or cold, at 
any time of the day. 


Three servings of Ovaltine and milk provide; 


MINERALS VITAMINS 


*Calcium “Vitamin A.... 
“Vitamin D 
“Ascorbic acid 
*Thiamine 
lodine “Riboflavin 
Fluorine Pyridonine 
Cobalt Vitamin B,, 
Pantothenic acid 
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“PROTEIN 
CARBOHYDRATE 


“Nutrients for which daily dietary allowances are recommended 
by the National Research Council. 


Ovaltine.J 


The World’s Most Popular Fortified Food Beverage 


The Wander Company, 105 W. Adams St., Chicago 3, Ill. 


1 
: 
ies 4 «a | 
7 | 
; 
< 
+ 
Chlorine 900 me “Niacin 
Magnesium 120 me acid 
Manganese O4 me Choline > 
Potassium 1300 mg Biotin 
dine 26 mm 


URINARY 


Both Infant and Adult 


4 


CHLORIDE 


METHYL GENZETHONIUM CHLORIDE 0.1% 


OINTMENT 


ANTI-BACTERIAL 

WATER-MISCIBLE 

NON-IRRITATING 
‘| 


7 years experience 
IN THE TREATMENT AND PREVENTION OF 


AMMONIACAL 
DERMATITIS 


LITERATURE AND 
SAMPLES ON REQUEST 


PHARMACEUTICAL DIV., HOMEMAKERS’ PRODUCTS CORP. 
380 SECOND AVE., NEW YORK 10, N. Y., TORONTO, CAN 


Viokase Pancreatin 4 times 
X minimum potency standards 


WHOLE PANCREAS 
Not an extract! 


EFFECTIVE 
in substitution therapy 
in demonstrated pancreatic 
deficiency. 


NOT ENTERIC COATED 


Shwachmaon, H., The Child in Health and 
Disease, Grulee and Eley, 2nd Edit. 


Shwachman, H. and Advances 
in Pediatrics, Vil, 249, 1955. 


Kone, 6. M., Illinois Medical Journal, 167, 
120, 1955. 


Kumar, B. B., and Gibbs, G. E. And. Journal 
Diseases of ‘Children, 91:606, 1956. 
Literature on requllll 


VIOBIN, Monticello, Illinois 


Here are several booklets on mental hygiene 
that may prove of interest and use to you 


and your patients. 


EMOTIONAL HEALTH IN WORK AND PLAY 
T. R. Retiaw, 8 pages, 15 cents 


HYPNOTISM—HUMBUG OR HEALING 
James A. Brussel, 6 poges, 10 cents 


YOUR STAKE IN MENTAL HEALTH 
George 5S. Stevenson, 4 pages, 10 cents 


THE PSYCHIATRIST Edward Dengrove 
and Doris Kulman, 6 pages, 10 cents 


BOOKLETS ON 
MENTAL HYGIENE 


Keep a supply of these booklets on hand 
Available at lower cost for quantity pur- 


choses. 


AMERICAN MEDICAL ASSOCIATION 


535 North Dearborn Street ©@ Chicoge 10 @  Iilincis 
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St. Joseph 
IN ADDITION to its exceptional palatability 


and ease of administration, St. Joseph Aspirin 


For Children is well tolerated by children of 


all ages. 


Each tablet of this specialized aspirin for 


children contains 114 grains of highest quality 


aspirin. This is the dosage most widely pre- . 
FOR CHILDREN 


scribed by doctors in salicylic therapy for 


children. 


flavored — Sweetenes 


Grain, 


ti “uel 


‘we Orem tables 


50 TaBers 


St. Joseph Aspirin For Children Is : 


1 Easy to give 
2 Pleasant to take 
3 Therapeutically Effective 


ST. JOSEPH 
* ASPIRIN * 
FOR CHILDREN 


A Palatable Aaspirin Tablet of Unique 


if you have not received samples, write to Plough, Inc., Memphis, Tennessee 


4, 
PRODUCT oy 
ME 


NOW 2 FORMS 


* Specially processed non 
diastatic barley malt extract 


CONSTIPATED 
BABIES 


softens stools by dietary means 
promotes aciduric intestinal flora 


Malt Soup Extract promotes growth of favorable 
aciduric intestinal flora and provides mild peristaltic 
stimulation. Safe, effective, non-habit forming—as con- 
firmed by medical] literature and clinical use for over 


neutralized with potassiun 45 years. 


carbonate 


LIQUID 
In 8 or. and Pt. jars 


POWDER 
In 8 oz. and 16 oz. jars 


(use heaping measure) 


Borcherdt- 


MALT SOUP 
Extract* 


FOR INFANTS: A gentle laxative modifier of milk 
Just add one or two tablespoonfuls routinely to the day’s 
formula, or in water for breast-fed infants. Prompt re- 
sults, even in stubborn cases. 

FOR CHILDREN: One or two tablespoonfuls with 
breakfast and at bedtime, by spoon or in milk. Makes 
a delicious “malted” drink. 


SEND FOR SAMPLES 


BORCHERDT CO. 


217 N. WOLCOTT AVE., CHICAGO 12, ILL. 


A.M.A. SPECIALTY JOURNALS REACH THE CORE OF SPECIALIZED 
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PRACTICE . . . Subscribe NOW to: 


A.M.A. Archives of INTERNAL MEDICINE 
A.M.A. Archives of PATHOLOGY 
A.M.A. Archives of OPHTHALMOLOGY 


THE AMERICAN MEDICAL ASSOCIATION 


SEARER RUBBER CO. 
Akron 4, Ohio 


for FREE samples 


535 North Dearborn Street 
Chicago 10, Hlinois 


OVER 50% OF ALL 
NEW-BORN BABIES IN 
SAN FRANCISCO AND 
OAKLAND AREAS 

USE STEADIFEED! 


Doctors and mothers use and recommend this 
scientific, fool-proof nipple. Steadifeed flows freely 
—automatically—until bottle is finished. Cap 
screws down TIGHT so baby can't pull nipple off 
and spill food or swallow nipple. A definite con- 
tribution to better baby feeding. 
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GUIDE TO 
CURRENT PUBLICATIONS 


YOUR 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAK 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10. ILLINOIS 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
Invaluable for 
teachers, 


medical literature. 


practitioners, specialists, 


editors, writers, investigators, stu- 
dents and libraries. 
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Speedy 


Return To Normal Nutrition 


& @ 


in the congestive phase 
of cardiac disease 


Meat fits well into the moderate-protein, restricted-sodium, 
acid-ash diet currently recommended for many patients with 
congestive cardiac failure. 

The protein of meat—in the proportionate arrangement 
of its essential amino acids—closely approaches the quanti- 
tative proportions needed to promote human tissue synthesis 
and repair. For this reason lean meat proves important in 
maintaining positive nitrogen balance without excessive pro- 
tein intake. 

The sodium content of meat prepared without added 
salt is relatively low. Per 100 grams, beef muscle meat shows 
approximately 50 mg. of sodium, lamb 90 mg., pork 60 mg., 
and veal 50 mg." 

The acid ash of meat aids in the promotion of diuresis. 

The easy digestibility of meat is a prime requisite of 
foods specified for the patient with congestive cardiac disease. 

In addition to these important features, meat contrib- 
utes other nutritional factors essential in any convalescence 
—the B vitamins thiamine, riboflavin, niacin, pantothenic 
acid, By, and By», and the minerals iron, phosphorus, potas- 
sium, and magnesium. 


1. Odell, W. M.: Nutrition in Cardiovascular Disease, in Wohl, M. C., and Goodhart, R. S 
Modern Nutrition in Health and Disease, Philadelphia, Lea & Febiger, 1955, p. 699 


2. Hillk, C. E.: McDonald, F. G.; Niedermeier, W., and Schwartz, M. C.: Sodium and Potassium 
in Foods and Waters, J. Am. Dietet. A. 25.304 (Apr.) 1949. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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...why do you 
call my baby’s 
formula flexible? . 


> 


j 


In contrast to proprietary formulas, - decreased in carbohydrate in di- 
which can only be made weaker or _ rect ratio with the infant’s increas- 
stronger, the evaporated milk for- ing ability to assimilate solid foods, 
mula is flexible because it can be: _ ysed in place of fresh milk at nor- 
~ adjusted in dilution and carbohy- mal milk dilution during weaning 
drate content to meet neonatal from bottle to cup. 
needs without renal overload. 


~ gradually increased in concentra- 


tion and the carbohydrate specified arnation (@rna 


by the physician as the baby grows, aces 

adjusted in concentration, nu- q 

tritional balance, or both, in any quality in today's trend to | eas 


period of stress, such as illness. the individualized formula 


| 
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MAKES YOUNGSTERS 
MISERABLE 


Prompt and 
Prolonged Decongestion 
Sinus Drainage and Aeration 


NO STING - NO SEDATION + NO EXCITATION 
In practically all patients 
Plastic Unbreakable Squeeze Bottle 
Leakproof, Delivers a Fine Mist 


*Also well suited for adults who prefer a mild spray. 


LABORATORIES NEW YORK 18, N.Y. WINDSOR, ONT, 


(brand of and Zephiran (brand of benzalkonium, 


__ os chloride, refined), trademarks reg. U.S. >. Pat. Off. 2 TN 
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